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VACCINES AND THE AUTISM EPIDEMIC: RE- 
VIEWING THE FEDERAL GOVERNMENT’S 
TRACK RECORD AND CHARTING A COURSE 
FOR THE FUTURE 


TUESDAY, DECEMBER 10, 2002 

House of Representatives, 
Committee on Government Reform, 

Washington, DC. 

The committee met, pursuant to notice, at 1:30 p.m., in room 
2154, Rayburn House Office Building, Hon. Dan Burton (chairman 
of the committee) presiding. 

Present: Representatives Burton, Weldon, Waxman, Maloney, 
Kucinich, Tierney, and Green. 

Staff present: Kevin Binger, staff director; Pablo Carrillo, coun- 
sel; S. Elizabeth Clay and John Rowe, professional staff members; 
Blain Rethmeier, communications director; Allyson Blandford, as- 
sistant to chief counsel; Robert A. Briggs, chief clerk; Robin Butler, 
officer manager; Joshua E. Gillespie, deputy chief clerk; Michael 
Layman, Susie Schulte, legislative assistants; Nicholis Mutton, 
deputy communications director; Leneal Scott, computer systems 
manager; Mindi Walker, staff assistant; Corinne Zaccagnini, sys- 
tems administrator; T.J. Lightle, systems administrator assistant; 
Sarah Despres, minority counsel; Ellen Rayner, minority chief 
clerk; and Jean Gosa and Earley Green, minority assistant clerks. 

Mr. Burton. Good afternoon. A quorum being present, the Com- 
mittee on Government Reform will come to order. I ask unanimous 
consent that all Members and witnesses’ written and opening state- 
ments be included in the record. And without objection so ordered. 
I ask unanimous consent that all articles, exhibits and extraneous 
or tabular material referred to be included in the record. And with- 
out objection so ordered. 

Because my good friend Mr. Waxman has to leave at 2 and be- 
cause my opening statement is going to include a couple of clips on 
video. I’ve asked him if he’d like to go ahead and make his opening 
statement first, and he’d like to do that. So we’ll let him start off 
and then I’ll go into the details I want to go into in my opening 
statement. 

Mr. Waxman. 

Mr. Waxman. Thank you, Mr. Chairman, for the courtesy of al- 
lowing me to go first in the opening statements. There is a Demo- 
cratic Caucus meeting at the same time as this committee hearing 
and it’s unfortunate the scheduling conflict exists. So I wanted to 

( 1 ) 



2 


make my opening statement. I unfortunately won’t be able to be 
here for the testimony of many of the witnesses. 

Mr. Chairman, in my lifetime polio has gone from every parents’ 
fear to being a distant memory. Measles epidemics are few and far 
between. Congenital rubella, which can cause blindness, deafness, 
and autism, is increasingly rare. In just the last decade the most 
common causes of bacterial meningitis in young children have been 
controlled. We have vaccines to thank for these incredible accom- 
plishments. 

While millions of American children have been protected by im- 
munization, no vaccine is 100 percent safe. The government must 
ensure that these vaccines are as safe as they can be, insist that 
vaccines are only administered when the benefit greatly outweighs 
the risk, and provide those who are injured with quick and fair 
compensation. 

Today’s hearing will focus on the allegation that routine child- 
hood immunizations cause autism. Too often in this debate, though, 
solid public health information gets lost among sensational allega- 
tions or in recent days disgraceful political acts that are intended 
to protect special interests. This committee, unfortunately, has 
played a role in sowing confusion. 

Mr. Chairman, I think you’ve been well intentioned in your ef- 
forts and genuine in your convictions, but often your theories have 
just been wrong. Two years ago, for instance, this committee pub- 
licized allegations that the measles-mumps-rubella, MMR, vaccine 
causes autism. This allegation frightened many parents. But the 
allegation has been disproven by scientific evidence. Studies in Eu- 
rope and here in the United States by the Institute of Medicine 
have concluded that the MMR vaccine is not associated with au- 
tism and there should be no confusion about that. 

Mr. Chairman, you’ve repeatedly, and rightly in my view, asked 
for more scientific studies so that we can know as much as possible 
about any adverse health consequences from vaccines. But it’s im- 
portant for our committee to pay attention to those studies once 
they are completed. In fact, it’s important that parents know about 
two recently concluded peer-reviewed research reports. The first, 
which appeared in a recent issue of New England Journal of Medi- 
cine, examined the theory that the measles-mumps-rubella vaccine 
causes autism. Concerns about a potential link have terrified Brit- 
ish parents and have resulted in measles outbreaks in the United 
Kingdom because of the children who are not getting vaccinated. 

At previous committee hearings some Members and witnesses 
have called for a comparison between vaccinated and unvaccinated 
children in testing the safety of this vaccine. Well, this comparison 
is exactly what the New England Journal of Medicine study pro- 
vides. It found no increase in autism among those children who 
were vaccinated compared to those who were not. The commentary 
that accompanied the study said that this study should put to rest 
parents’ concerns over the safety of the MMR vaccine. 

A second peer-reviewed research report was published in the 
Lancet 2 weeks ago. This study addressed the theory that thimero- 
sal, a mercury based vaccine preservative, causes children to suffer 
neurological damage, including autism. In this study researchers 
measured the amount of mercury in the bloodstream of recently 
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vaccinated infants. They found that this level does not exceed safe 
values in any child. The commentary that accompanied this study 
said it provided, “comforting reassurance.” It should be reassuring 
to parents that thimerosal has been removed from all routine vac- 
cine immunizations except for the recently recommended flu vac- 
cine and that additional studies on thimerosal are under way. 
These two research reports, with more research under way, are 
good news for public health. And I ask that these studies and the 
commentaries be included in the record. 

Mr. Chairman, if I 

Mr. Burton. Without objection. 

Mr. Waxman. Thank you. The vaccines are an essential part of 
child health and parents should know that leading experts such as 
the CDC and the American Academy of Pediatrics continue to rec- 
ommend that children receive all vaccines currently approved for 
routine use. 

Now, I know that we have witnesses today who are going to in- 
clude — the list of witnesses are going to include some scientists 
that dispute these findings. Now, that’s appropriate for them to 
dispute the findings. And in fact many of them dispute the findings 
at the peer-reviewed meetings that resulted in these two studies. 
If scientists have scientific arguments, they should take it up with 
their scientific peer members. That’s how scientific evaluation pro- 
ceeds: Theories, evidence, contradictions, discussions, and then a 
consensus and then a challenge to that consensus. But this commit- 
tee and politicians in the Congress are not the ones to make sci- 
entific decisions. And those who are in the minority and disagree 
with the scientific conclusions of their peers should challenge their 
peers by additional scientific arguments in evidence. I want to 
make that point very, very clearly, because what we have in this 
hearing is one of a series of hearings where we had a political argu- 
ment that’s being made which seems to be refuted by the scientific 
evidence, and the answer to that is more political arguments and 
hearings, and I fear that these hearings only scare people without 
scientific arguments to back them up. 

Now, the bad news for vaccine safety — the good news is these 
two studies reassure us about the vaccines, but the bad news for 
vaccine safety, however, has come on the political front. During the 
recent passage of the homeland security bill the Republican leader- 
ship snuck in two vaccine-related provisions that help industry and 
do nothing to help people who are injured by vaccines. The first of 
these provisions gave manufactures of the smallpox vaccine and 
hospitals that administer the vaccine virtually complete immunity 
from lawsuits but does nothing to compensate people who suffer 
vaccine-related injuries or death. The net result is that Republicans 
have managed to protect everyone but those who need the protec- 
tion the most. Imagine an emergency room worker who is vac- 
cinated against smallpox in order to protect the rest of us in case 
of a bioterrorist attack. If this hero or heroine on the front lines 
become incapacitated by the vaccine, he or she has no guarantee 
of compensation for his or her sacrifice. This is completely unac- 
ceptable. 

Republicans also snuck in another vaccine-related provision into 
the homeland security bill that has no bearing on homeland seen- 
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rity whatsoever. It provides liability protection for Eli Lilly, a man- 
ufacture and distributor of thimerosal. The provision was cherry 
picked from a list of recommendations made by an expert panel 
that overseas the Vaccine Injury Compensation Program. Not in- 
cluded in the homeland security bill were those recommendations 
made by this same expert panel that helped families and children, 
including increasing the death benefit, doubling the statute of limi- 
tations for the program, and allowing the program to pay for family 
counseling. 

Here’s a telling fact: The Republican leadership is so embar- 
rassed by what they did that they won’t even admit about what 
they’ve done. After the thimerosal provision was put in the bill. 
House Majority Leader Dick Armey said the provision was put in 
at the request of the White House. But when I wrote to the White 
House about this the White House claimed the idea originated in 
Congress. But to this day, not a single Member of the Republican 
leadership will admit responsibility for this provision. 

I don’t know what kind of values these actions represent, but 
they are not the values that I want to have any part of They put 
the interests of powerful and wealthy special interest ahead of fam- 
ilies with children suffering from debilitating illnesses. This is an 
embarrassment to the Congress and to our great country. 

As we revisit these issues in the next Congress I hope that Re- 
publicans when considering changes to the Vaccine Injury Com- 
pensation Program do not forget that the purpose of the program 
is to help families not just to reduce the liability for industry; I also 
hope that the politics of vaccine safety reinforce rather than under- 
mine the success of immunization. The lesson from the homeland 
security bill is not that people should fear that the smallpox vac- 
cine is always dangerous or believe the allegations that thimerosal 
causes autism; the lesson is that protecting industry alone is unac- 
ceptable, both as public policy and principle. 

I thank the witnesses that are going to be here today — I know 
this is a hearing where they’ve been asked to testify. I’m going to 
have a chance to review the record of the testimony. And I’ll look 
forward to reviewing the record but I want to underscore again sci- 
entific issues should be decided by scientific principles and evi- 
dence, not by politics and not by presenting discredited minority 
views that have not yet been able to prevail in scientific evaluation 
as if they were fact and as a result scare a lot of people to do some- 
thing that would be more harmful than helpful. 

Thank you very much, Mr. Chairman, for your courtesy in allow- 
ing me to make this statement, and I’ll look forward to reviewing 
the record. 

Mr. Burton. Let me just say before Mr. Waxman leaves he’s 
been a big help in trying to change the vaccine injury compensation 
fund to be more responsive, and I do appreciate that. The one thing 
that I would like to say though is that Mr. Waxman does have a 
lot of other responsibilities and as such he has had to leave a num- 
ber of times before we go into the details about scientific research 
that shows conflicting information. And I know that he reads these 
documents but I think sitting here and hearing the scientists from 
around the world that we’ve had come before us might give you a 
little different perspective, and I’m very sorry that you’re not going 
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to be able to be here today and have not been here for some of the 
witnesses that I think might have piqued your interest, maybe dis- 
suaded you from some of the positions you’ve taken. Nevertheless, 
you’re my buddy. I’m glad you work with me. 

Mr. Waxman. Will you yield to me? Thank you very much for 
your comments. I have had a chance to review the testimony of wit- 
nesses. I’ve had my staff very much involved in this issue. I’ve been 
involved in vaccine issues for at least 20 years in the Congress of 
the United States. And if you come in with a preconceived idea and 
hear witnesses say what you believe to be the case. I’m sure it reaf- 
firms your views. But I think still these issues of science ought to 
be decided by the scientific method. That’s the thing that’s going 
to protect us. 

I thank you for letting me make the statement. 

Mr. Burton. I will send to your office, it will only take you about 
20 minutes, I have a couple of tapes I would like for you to take 
a look at. 

I will let Mr. Weldon go next and I’ll let my colleagues speak as 
well because I am going to take a little bit of time about my open- 
ing statement. I don’t want to be discourteous to them. So Dr. 
Weldon. 

Mr. Weldon. Thank you, Mr. Chairman. And I want to commend 
you for calling this hearing and I specifically want to commend you 
for your willingness to explore this issue. If scientists behaved 
purely like scientists and did purely objective research all the time, 
then the comments made by Mr. Waxman would be valid. The re- 
ality is scientists and medical researchers operate with a system of 
biases that frankly can be very, very politicized. And the claims 
that were made by the ranking member that these issues essen- 
tially have been put to rest I don’t believe are valid. Specifically 
when you look at the issue of the MMR, the Danish study, the data 
from the Danish study which he was referring to, which I’m sure 
we’re going to hear more about today from our witnesses, was valu- 
able but it didn’t really get at answering the question of really 
looking at kids with regressive autism. I don’t think the opinion of 
this committee has ever been that mercury per se or the MMR per 
se causes autism, and I think the general consensus of scientific 
opinion is that this is probably a multifactorial disease. And while 
the Danish study provided some valuable information, really it 
didn’t answer the question, I think, of regressive autism. 

And the other thing that was very disturbing about the Danish 
study is they documented a tenfold increase in the incidence of au- 
tism in Denmark. There’s absolutely no comment in the New Eng- 
land Journal about that issue. 

And let me just say I share Mr. Waxman’s sentiments on vac- 
cines. Vaccinations and septic systems have probably done more to 
save hundreds of millions of lives in the civilized world than any- 
thing else, and we all need to be very, very grateful to these tre- 
mendous breakthroughs in vaccinations. But there’s, I think, some 
very, very troubling issues that have not been resolved. The thing 
that I continue to find extremely disturbing is the fact that the 
GDC still does not allow researchers access to the vaccine safety 
data. If everything was so objective and any scientist at all can 
look at this stuff, it would be one thing, but they continue to deny 
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people access to this information. And until we get a free and open 
dialog within the scientific community, I don’t think, for one, I will 
ever he satisfied that there isn’t some data suggesting that some 
children may have serious side effects from some of these vaccines 
that is really going undetected, unnoticed and they may actually 
cause autism. 

Let me just conclude by saying that the issue with the MMR that 
got all this started was a clinical study, and the Danish study is 
again another epidemiologic study. And a clinical study is very, 
very cheap and easy to do but nobody seems to want to do it. We 
had somebody at one of our previous hearings, a Dr. Kriegsman 
from New York, who had replicated some of Wakefield’s work 
showing that these kids are developing inflammatory bowel dis- 
ease, and then he wanted to do the next step, he wanted to actually 
do the pathologic analysis on these biopsy specimens, and the insti- 
tution that he worked at said, no, they don’t want to get into it, 
this is too controversial. 

So if everything was so objective and scientific like Mr. Waxman 
is saying, why do you have a major institution in New York City 
saying, no, we don’t want to get into that? 

You know, to a certain extent the problem is we’re trying to in- 
vestigate a sacred cow. For a lot of people in the medical commu- 
nity, there’s this tremendous fear. If you say anything negative 
about vaccines, then parents will stop vaccinating their kids and 
then you’ll have all these outbreaks of these diseases. I don’t think 
parents are that stupid. I think parents will continue to vaccinate 
their kids. We have a responsibility to them to really find out if 
there’s truth in all this. I don’t think the answers are in, and I 
don’t think this mercury study really helps us that much either. It 
provides — let my just say it’s a great study and we’re going to hear 
more about the mercury study because it gives us data in an arena 
where we had no data, so I’m thankful for that, but basically stud- 
ies 40 kids. We don’t know if the kids that get autism in response 
to mercury are kids who don’t handle the mercury properly. And 
I don’t think the ranking member was accurate at all to say that 
this puts this issue to rest. Frankly, I’ve been very, very surprised 
at his attitude in all this because before I got here I had an image 
of him as being somebody who would really go after all these toxin 
issues and all these pollution issues, and ethyl mercury, which is 
what thimerosal disassociates into, is chemically very, very similar 
to methyl mercury in its structure. It’s very, very bothersome when 
you follow the vaccine — well, it’s not in the vaccines anymore, but 
a few years ago when you followed the vaccine schedule you were 
giving kids doses 10, 20 , 30 times the toxic dosage for these kids. 
And the recent — I guess it was in the Lancet study that looked at 
these kids and looked at excretions, I think it was a very valuable 
study but it doesn’t answer the question that the kids that become 
autistic may be the kids that don’t process the thimerosal properly, 
and that study only had 40 kids in it. 

So I say to you, Mr. Chairman, keep it up. I would like to see 
you get a subcommittee chairmanship in the next Congress and I’d 
like you to continue pushing this vaccine safety issue until we get 
answers to some these questions, until the CDC starts opening up 
that VSD data to independent researchers. You know, in Florida 
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we have this thing called a sunshine law. What everybody says is 
sunshine is the best antiseptic. The best way to get answers on the 
vaccine safety data is to open it up and let objective scientists come 
in and look at it. If these vaccines aren’t that safe then that will 
be validated. 

I think I’ve gone more than 5 minutes, Mr. Chairman. I want to 
thank you. I yield back. 

Mr. Burton. Just to followup on what you said, the Justice De- 
partment filed a motion asking the Special Master to keep all infor- 
mation secret, and that follows along with what you’re talking 
about. That’s very disconcerting to me. 

Mr. Weldon. Mr. Chairman, if I could just interject one other 
point. I objected to the language that was put in the Homeland Se- 
curity Act on protecting the vaccine producers. And you know, Mr. 
Waxman just said that these studies show that it’s safe and then 
he criticized us for protecting, he criticized Republican leadership 
for protecting the manufacturers. If what he said is true, that 
they’re safe, then why should he be critical of us protecting the 
manufacturers? The truth is that language shouldn’t have been in 
there. I objected to it and I think you objected to it as well, and 
it was a Member of the Senate who put that language in there. 
And I’m ready to work with Mr. Waxman and all the other Mem- 
bers on the minority side when we try to move that vaccine safety 
bill in the next Congress. I know Senator Snowe is very, very inter- 
ested in doing something about this, and I think we can fix this 
issue. 

And the one thing that Mr. Waxman said which is correct is that 
we need to make sure the kids are protected. But I might say that 
if mercury isn’t a problem and if MMR isn’t a problem, then, you 
know, why should he be concerned that language was in there? I 
think the language should be changed. I’m ready to work with you, 
Mr. Chairman and Mr. Waxman, to try to fix it. 

Mr. Burton. Very good. Mr. Kucinich. 

Mr. Kucinich. As I listen to the debate and have listened to it 
over this past year between two individuals who I respect most 
highly in this Congress, Chairman Burton and Mr. Waxman, it 
causes me to reflect on how is it possible that you can get two peo- 
ple who care so much about this country and whose dedication to 
the people is unquestioned and revered, how Mr. Waxman, for ex- 
ample, who’s been the champion in Congress in challenging the to- 
bacco companies, long before anyone thought about it, understood 
the health questions that were involved, and built a national rep- 
utation around that. And on the other hand you have Chairman 
Burton, who I happen to believe has been far ahead of the rest of 
the country in raising issues about the safety of vaccines, and 
rightly so, how is it you can get this kind of conflict. 

Here’s how I think it happens: There are really profoundly dif- 
ferent philosophical views on how knowledge is organized and I 
think it is reflected here, and I think it’s worth thinking about 
when we think about the debate that goes on here. One approach 
deals in allopathic medicine, another one respected holistic medi- 
cine. One approach is linear, the other one is nonlinear in its think- 
ing. One is rational, the other one is intuitive. The one approach 
is deductive, the other one is inductive. Neither is wrong. They’re 
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just simply different ways of looking at the world. They often can 
lead to the discovery of matters that are urgent to the public inter- 
est, which is why I’m here to state my support for the efforts of 
Chairman Burton. He’s been courageous and he has gone forward 
with dedication and persistence, and his commitment to the search 
for a cause for autism has provided leadership toward a goal that 
will eventually help not only his own family but also thousands of 
individuals with autism throughout the world. 

I want to thank the witnesses who have researched studies and 
experienced firsthand the effects of autism. As you know, autism 
spectrum disorders present a significant problem to our youth. The 
Centers for Disease Control estimates almost 400,000 children are 
affected by autism. Equally disturbing are estimates by the Inter- 
national Child Development Resource Center that autism-related 
costs will exceed 1 trillion in the next 50 years. $1 trillion. As the 
rates of autism appear to be increasing in many States, autism pre- 
sents a problem of profound significance to all of us. It is essential 
that we continue to address this issue. 

The NIH has taken significant steps to find answers with an 
international effort that brought together researchers from Canada, 
Britain, France and Germany to study causes and mechanisms of 
autism. From this research theories about the connection between 
autism and vaccines are being developed, providing possible clues 
that bring us closer to the answers we seek. The NIH should be 
applauded for these efforts. At the same time we must recognize 
the research is ongoing. It is by no means complete. 

The Institute of Medicine reports that the report that was pub- 
lished last year concluded, “the evidence is inadequate to accept or 
reject a causal relationship between exposure to thimerosal from 
vaccines and neurological development, disorders of autism, ADHD, 
speech and language delays.” It also called for more research. From 
this report and other recent research it could be possible that thi- 
merosal is a contributing factor in autism. And unless we have fo- 
rums like this, there is no way to move that discussion and that 
effort forward. 

With these conclusions in mind, it’s unjust that an exemption 
has been provided to vaccine manufacturers in the homeland secu- 
rity bill in sections 1714 to 1717. This exemption will effectively 
shield vaccine manufacturers from lawsuits from claimants that al- 
lege injury from thimerosal containing vaccines. Even those claim- 
ants involved in pending litigation will be forced to drop their law- 
suits and begin a new process through the Vaccine Injury Com- 
pensation Program. While I believe that the Vaccine Injury Com- 
pensation Program is largely a good program, it is in need of re- 
form and I support the chairman’s legislation to make needed re- 
form, H.R. 3741. 

The exemption that slipped into the homeland security bill will 
deny many thimerosal injury claimants redress because the current 
law governing the Vaccine Injury Compensation Program imposes 
a 3-year statute of limitations. This will restrict the number of 
claimants that can seek redress for their injuries. The overall effect 
of the sections 1714 to 1717 will be that many claimants will be 
prevented from seeking recourse through the judicial system and 
some claimants are prevented from any sort of redress. Meanwhile, 
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manufacturers that are ultimately responsible will be shielded from 
that responsibility. Both the substance of these provisions and the 
process in which they were added were wrong. 

I know, Mr. Chairman, you share my concerns. You addressed 
these passionately on the floor of the House and addressed to the 
House on the day that the House passed the homeland security leg- 
islation and emphasized over and over these same points. This 
committee has investigated this issue in depth over the past 3 
years. Should this committee have introduced legislation to repeal 
sections 1714 to 1717? And I hope the committee takes the lead on 
this issue. 

Well, sections 1714 to 1717 may be just one issue of the many 
that this committee has investigated relating to autism. I look for- 
ward to reading the testimony of the witnesses as it relates to sev- 
eral vaccines and the work of a number of government agencies. 

I thank the witnesses for their work, hope to continue to improve 
the way our government addresses autism and want to say that I 
am proud to be on a committee that is chaired by Dan Burton and 
I’m proud to be brought to this committee by my dear friend Henry 
Waxman. Thank you very much. 

[The prepared statement of Hon. Dennis J. Kucinich follows:] 



Opening Statement 
Rep. Dennis Kiicitiicli 
December 10, 2002 

“^’aec•ines and the Autism Epidemic: Reviewing the Federal Government’s 
Track Record and Charting a Course for Action in the Future” 

] would like to begin by thanking Chairman Burton for his dedication and 
persistence on the issue of autism. His commitment to the search for a cause for 
autism has provided leadership toward a goal that will eventually help not only his 
own family, but also thousands of individuals with autism throughout the world. 
My thanks also to the witnesses, w'ho have researched, studied, and experienced 
firsthand the effects of autism. 

As you all know, autism spectrum disorders present a significant problem to our 
youth. The Center for Disease Control estimates that almost 400,000 children are 
affected by autism; equally disturbing are estimates by the International Child 
Development Resource Center that autism-related costs will exceed $1 trillion in 
the next fifty years. As the rates of autism appear to be increasing in many states, 
autism presents a problem of profound significance to all of us. It is essential that 
we continue to address this issue. 

The National Institutes of Health has taken significant steps to find answers with 
an international effort that has brought together researchers from Canada, Britain, 
France, and Germany to study causes and mechanisms of autism. From this 
research, theories about the connection between autism and vaccines are being 
developed, providing possible clues that bring us closer to the answers we seek. 
The NIH should be applauded for these efforts. 
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At the same time, we must recognize that this research is ongoing. It is by no 
means complete. The Institute of Medicine report that was published last year 
concluded: “the evidence is inadequate to accept or reject a causal relationship 
between exposure to thimerosal from vaccines and neurological development 
disorders of autism, ADHD, and speech and language delays.” It also called for 
more research. From this report, and other recent research, it could be possible that 
thimerosal is a contributing factor in autism. 

With these conclusions in mind, it is unjust that an exemption has been provided to 
vaccine manufacturers in the Homeland Security bill in sections 1714-1717. This 
exemption w'ill effectively shield vaccine manufacturers from lawsuits from 
claimants that allege injury from thimerosal-containing vaccines. Even those 
claimants that are involved in pending litigation wall be forced to drop their 
law'suits and begin a new' process through the Vaccine Injury Compensation 
Program. While 1 believe that the Vaccine Injury Compensation Program, VICP, 
is largely a good program, (it is in need of reform, and I support the Chairman’s 
legislation to make needed improvements, HR 3741 .) The exemption slipped into 
the Homeland Security bill w'ill deny many thimerosal injury claimants redress 
because the cuirent law governing the VICP imposes a 3-year statute of 
limitations. This will restrict the number of claimants that can seek redress for their 
injuries. 

The overall effect of sections 1714-1717 will be that many claimants will be 
prevented from seeking recourse through the judicial system, and some claimants 
are prevented from any sort of redress. Meanw'hile, manufacturers that are 
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ultimately responsible will be shielded from that responsibility. Both the substance 
of these provisions and the process in which they were added are wrong. 

1 know', Mr. Chainnan, that you share my concerns, addressed to the House on the 
day that the House passed the Homeland Security legislation, and emphasized 
these same points. This committee has investigated this issue in depth over the 
past 3 years. Shouldn’t this committee introduce legislation to repeal sections 
1714-1717? Shouldn’t it be this committee that takes the lead on this issue? 

While sections 1714-1717 may be just one issue of the many that this committee 
has investigated relating to autism, I look forward to the testimony of the witnesses 
as it relates to several vaccines and the work of a number of government agencies. 

I thank the w'itnesses for their w'ork and hope to continue to improve the way our 
government addresses autism. 
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Mr. Burton. Thank you very much. Mrs. Maloney. 

Mrs. Maloney. Thank you, Mr. Chairman. I’d like to thank you 
and Ranking Member Waxman for focusing on this important 
issue. I would especially like to thank you, Chairman Burton, for 
your determination, courage and long time commitment to inves- 
tigating an issue that I know is very personal to him, autism. May 
I also say that I have often been on the other side of issues with 
Chairman Burton. We don’t always agree, but I have seen his dog- 
ged determination firsthand and if anyone can get to the truth on 
this issue, he can, and I applaud your effort. Chairman Burton. 

I have understood from the Republican staff that in his opening 
statement the chairman will detail a chronology of events sur- 
rounding autism research and the role of the Federal Government. 
But I do not believe that his presentation will include what I think 
was an outrageous abuse of legislative power, the Majority Leader 
Dick Armey’s gift to Eli Lilly that added last minute provisions in 
the Department of Homeland Security bill. These provisions that 
were added in the dark of night deny families of autistic children 
the right to file suits seeking compensation from manufacturers of 
thimerosal. 

Let me be very clear the new law blocks pending litigation 
against the manufacturers of this mercury based preservative, thi- 
merosal, being brought by the families of autistic children. The new 
law forces families to seek relief from the Vaccine Injury Com- 
pensation Program. The New York times called the leadership’s 
late addition, “an abuse of congressional process.” And I believe 
this is an understatement and I request unanimous permission to 
place in the record the editorial from the Times. 

Mr. Burton. Without objection, we’ll do that. 

[The information referred to follows:] 
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CopxTishl 2(K)2J~,heJSiew,A^ riLJIiiii^ Co:iipanx 
r-^he New York Times'*^ 

December f , 2dCK2rTTiuTsdiyrijiirE^^^ - Final 
SECTION: Seciicji A; Page 42; Column 1: Editorial Desk 
LENGTH: 401 words 
HEADLINE: Fanning Vaccine Fears 
BODY; 

The recenl backroom poliiical maneuver tbai gave EH Lilly jsroieciion against lawsuits for damage 
aliegedlv caused by a mercuA’-conlaining presejwaiive in vaccines was not only an abuse of Congressional a 
process. Its more pernicious effect \vas lo fan fears about the safety of vaccines and the ingredients used to 
protect them from dangerous contamination. 

The preser\‘ative in question, known as Ihimerosal, was used in many vaccines to prevent microbial 
contamination imtii concerns were raised in 3 999 that cumulative doses of mercury might cause subtle 
harm to the developing brain. Since then, thimerosal has been dropped from the %-accjnes routinely 
administered to infants in America, but the issue remains important because thousands of parents whose 
children had previoUvSly received mercurN--coniaining N’accines have filed damage claims or lawsuits 
alleging harm. Although mercury is knowm to be toxic at high doses, there is very little data on whethet 
very low doses of ethyl mcrcuty, the iorm found in ihimerosal, can be hannftil. Last year the Institute ol 
Medicine, an arm of the National Academy of Sciences, concluded that the scientific evidence neither 
proved nor disproved a link between Ihimerosal and ncurodcvclopmertal disorders in children. Bui this 
year the World Health Organization endorsed the prcsen'ative for global use, concluding that there is no 
evidence of toxicity in infants, children or adults exposed to thimerosal in >'arcines. That judgment was 
buttressed by an encouraging study published last Saturday in The Lancet, a British medical journal. It 
found that vaccines containing thimerosal did not raise the amount of mercury in infants above federal 
safety limits and that the mercury’ was excreted quickly, suggesting that it would not accumulate with 
repeated vaccine injeciions and cause damage. 

WTiaiever risks might be posed by thimerosal are remote compared with the risk from not getting 
vaccinated. That is why the American Academy of Pediatrics recommended this week that infants as young 
as six months be given influenza vaccine, which still contains small amounts of thimerosal. The academy 
said healthy infants were at relatively high risk of hospitalization for the flu; thus the benefits of 
vaccination "outweigh the theoretical risk of adverse effects, if any, from the small volume of thimerosal" 
in the vaccine. htip://www'.nyiimes.com 
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Mrs. Maloney. Another quote was included in yesterday’s Wash- 
ington Post. Donna Brinker, the mother of an autistic son named 
Thomas, said, “I believe in protecting our homeland but it petrifies 
me to think that our nation would protect any industry at the ex- 
pense of our children.” And, Mr. Chairman, I would like to add yes- 
terday’s Post story likewise to the record. 

[The information referred to follows:] 
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New Vaccine Clause Angers Parents of Autistic 

Amendment Buried in Homeland Security Law Restricts Ri^t to Sue Makers of Drug Preservative 

By Susan Warner 

Special to the Washington Post 

Monday, December 9, 2002; Page AO? 

Thomas Brinker loves to sing and play with string. He watches ABC News anchor Peter Jennings on 
television every nigJil and shouts; “Tickle Peter Jennings.” He’s 8 now, but his attention span is short and 
his temper flares easily. 

Thomas has autism, a condition his parents believe was caused by a simple childhood immunization. 

"We're waiting for his first normal moment," said his mother, Donna Brinker of Glen Mills. Pa- 
li was Donna Brinker's temper that flared when she learned that Congress bad quietly restricted her right to 
sue Eli Lilly and Co. and other manufacturers of Thtmerosal, the mercury-based vaccine preservative she 
believes caused her son's condition. The change came in two paragraphs tacked onto the massive Homeland 
Secunty Act just days before Congress approved the legislation in November. 

The Brinkers are among 800 families in more than a dozen states that have filed similar cases seeking 
compensation for the costs of their children’s autism. Under the new law, signed by President Bush Nov. 

25, the parents arc required to file claims with a special administrative court under the National Vaccine 
Injury Compensation Program before they can take their cases to civil court. 

The changes could sharply reduce parents’ chances of prevailing in civil courts, where damage awards 
normally could be much higher than those in tlie "vaccine court." The federal program covers claims for 
medical and education expenses, but damages for pain, suffering and death are limited to $250,000. 

Lawyers for the plaintiffs say their awards would likely be higher if they could first take their cases to state 
courts, where civil juries are known to award millions of dollars in medical injury cases. 

Meanwhile, the Department of Justice has filed a request lo restrict the use of information gathered in 
vaccine court proceedings in subsequent civil court cases, another potential obstacle for the plaintiffs. 

”1 felt betrayed," Brinker said of the new legislation. "I believe in protecting our homeland, but it petrifies 
me to think (hat our nation would protect any industry at the expense of our children." 

Penny Starr-Ashton, of Drexel Hill, Pa., whose autistic 6-year-old daughter, Maddie, is another plaintiff in 
a class-action lawsuit filed in Pennsylvania in July, said it is particularly painful to have the provision 
wrapped in the flag. 

"Who doesn't want a safer country?" she asked. "But who's going to protect me? Who’s going to protect my 
child?’ 

The National Institute of Child Health and Human Development estimates that between 1 in 500 and 1 in 
1 ,000 children is diagnosed with autism in the United Stales each year. Initial studies in the 1 960s found 
four to five cases of autism in every 10,000 pec^le, although the inslitute cautions that some of the increase 
could be due to changes in reporting and diagnosing the disease. 
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A study by the University of California at Davis found that a third of California parents of autistic children 
diagnosed in the mid-1990s blame vaccines for their children’s illnesses. 
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Congress created the National Vaccine Injury Coirf>ensation Prop-am in 1986 to address powing concerns 
about vaccine safety. Claims are filed with the Department of Health and Human Services through the U.S. 
Court of Federal Claims. The propamhas paid out 1,775 claims totaling $1.4 billion and is funded by a 
75-cent surcharge on every child vaccination. 

Brinker said parents of children with signs of mercury poisoning can spend up to S20,000 a year out of 
pocket. Thomas is undergoing chelation therqry to draw metals out of his body and is on a strict diet. His 
parents take him to a specialist in Louisiana for treatment, and his mother travels to Mexico to get drugs 
that are not approved in the United States. 

Beyond today's expenses, Brinker worries about supporting Thomas in the long term. "The mercury 
preservative has deprived Thomas of having a noim^ life," she said. "That our nation would protect such a 
killer is beyond comprehension." 

Aside from potentially lower awards, Thomas Brinker and Maddie Ashton will have another problem in 
vaccine court, said their lawyer, Tobi Millrood. Like many children, they were diaposed with autism more 
than three years after their vaccinations, beyond the time permitted to file under the propam’s rules. 

Some states, including Oregon, Florida, Louisiana, Illinois and California, had ruled that lliey had 
jurisdiction over Thimerosal cases, said John Kim, a Houston lawyer who argued against the government’s 
request to close vaccine court records. "Now I guess this new' provision in the Homeland Security Act 
trumps that," Kim said. 

Meanwhile, all Thimerosal cases have been put on hold at vaccine court while the court papples with the 
scientific debate over the possible causes of autism. The Office of the Special Master, which oversees 
procediual issues at vaccine court, expects 3,000 to 5,000 filings. 

Parents outraged about the last-minute change point to Eli Lilly, the Indianapolis drug maker, as its biggest 
beneficiary. Lilly invented Thimerosal and manufactured it until the 1980s. The preservative is 50 percent 
mercury by weight, and had been used in vaccines since the 1930s. Lilly is a defendant in 200 
Thimerosd-relaled lawsuits. 

"It's turned into being about money," Brinker said. "Parents with kids with autism don't have the money to 
give to conpessmen. It turns out whoever has the most money wins." 

The provision in the Homeland Security bill was originany written by Sen. Bill Frist (R-Tenn.), a physician, 
as part of broader legislation aimed at helping drug companies produce vaccines after post-Sept. 1 1, 2001, 
concerns about smallpox and anthrax. The number of U.S. vaccine manufacturers has dropped to four, with 
companies complaining of low profit margins, manufacturing problems and fear of liability for injury, 

Edward G. Sagebiel, a spokesman for Lilly, said his company had no role in pushing the last-minute 
legislative changes. "We express sympathy for the parents and the children who have suffered adverse 
reactions," he said. "However, the lawsuits that have been filed against Lilly and other manufacturers are 
not supported by science." 

The House Government Reform Committee has scheduled a hearing on vaccine safety for Tuesday. 

In 1999, the Food and Drug Administration conducted a review of Thimerosal and found no evidence of 
harm beyond limited cases of hypersensitivity to the vaccine. But the same year, the Academy of Pediatrics 
and the U.S. Public Health Service recommended that Thimerosal be removed from vaccines, partly out of 
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fear that parents would stop immunizing their children and create a bigger public health problem. 

In October 2001, the Institute of Medicine, a branch of the National Academy of Sciences, said there was 
no evidence that Thimerosal caused autism, but it did say the theory was "biologically plausible." 

Most recently, on Nov. 30, the British medical journal the lancet published a study showing that infants 
who received vaccines containing Thimerosal had levels of mercury in their blood that are within federal 
limits. 

Starr-Ashton remains unconvinced. "1 don't believe anything that is 50 percent mercury by weight is safe," 
she said. She noted reports of health damage caused by mercury in fish, thermometers and dental fillings. 
"I'm not that dumb." 

The debate over science has become a furor over the democratic process in the tight-knit community of 
parents of children with autism that is linked by the Internet and community support groups. 

"Nobody is owning up to it," Brink er said. "It is so underhanded. I just can't believe our government would 
do this. We’re not going to back down on this issue. We will not be silent." 

Starr-Ashton said she is not against vaccines, especially because she taught in a school for the deaf for 
many years: "1 saw first-hand the damage done by rubella." 

But now she does not know who to trust. "Here 1 was, a dutiful parent taking my child to do what the 
government and the Academy of Pediatrics said J should do to protect my child against disease," 
Starr-Ashton said. "Something went terribly wrong. I need answers." 

© 2002 The Washington Post Company 
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Mrs. Maloney. The Homeland Security bill was not the right 
place to change existing law governing vaccines and certainly not 
vaccines that have absolutely nothing, absolutely nothing to do 
with homeland security, and it certainly isn’t the way to change ex- 
isting law. Rewriting public policy in the middle of the night with- 
out proper notice, without regular order, without hearings, real leg- 
islative policy should not be made this way. It is inexcusable and 
flies in the face of the principles of open and just government. 

Another part of the scandal, and I considered it a scandal, is for 
days we couldn’t find out how this happened. At least and finally 
Mr. Armey finally came forward days later and claimed credit for 
the inclusion of the language at the request of the White House. 
I would not want to claim credit for what one editorial called, 
“sneaky, backhanded and anonymous.” But what I would really 
like to know and to learn from these hearings is what is Eli Lilly, 
this pharmaceutical company, so worried about? Why do they need 
this new protection? Hopefully we will learn some of what they are 
worried about today from our distinguished panelists and sci- 
entists. 

Autism and the growing rates of autism among our children is 
a serious issue that deserves sincere deliberation and attention 
from this Congress. I am proud to have been part of a bipartisan 
commitment and coalition that has worked for the past 5 years to 
double the funding for the National Institutes of Health, the re- 
search arm for health. We worked to double it from $13.6 billion 
in fiscal year 1998 and when we finally get a budget in 2003, if it 
goes forward as planned, it will have climbed to $27.3. The hope 
is that these strong investments in biomedical research will spur 
scientific advances that will ultimately translate into better health 
care for the American people, including a better understanding of 
autism and vaccine safety. We do not have a consensus in the sci- 
entific community as to the cause of autism. More research and 
funding is needed to investigate this troubling health issue. 

I wholeheartedly support Chairman Burton’s quality call for a 
White House conference on autism. We need continued robust re- 
search for the sake of our children. We need to know more. And 
I congratulate your efforts on focusing on this important health 
issue. Thank you, Mr. Chairman. I yield back the balance of my 
time. 

[The prepared statement of Hon. Carolyn B. Maloney follows:] 
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RevieMnng the Federal Government ‘s Track Record and Charting a Course jor the Future . " 
December 10, 2002 


Thank you Mr, Chairman and Ranking Member Waxman. 

I especially would like to thank Chainnan Burton for his detennination. courage and longtime 
commitment to investigating an issue that 1 know is very' persona! to him, autism. 

May 1 also say that I have often been on the other side of issues from the Chairman. I have seen 
his dogged determination first hand and if any one can get to the truth on this issue, he can. I 
applaud your effort, Chairman Burton! 

The Chairman in his opening statement detailed the chronology of events surrounding autism 
research and the role of the Federal govenimenl. 

He alluded to the eleventh hour action by this Congress, and 1 guess more specifically Majority 
Leader Dick Armey’s gift to Eli Lilly, that added last-minute provisions to the Department of 
Homeland Security bill. These provisions deny families of autistic children the right to file suits 
seeking compensation from manufacturers of Thimerosol. 

Let me be plain, the new' law blocks pending litigation against the manufacturers of this mercury- 
based preservative, Thimerosol, being brought by families of autistic children. The new law 
forces families to seek relief from the Vaccine Injury Compensation Program. 

The New' York Times called the Leadership’s late addition, “an abuse of Congressional process.’’ 
That is an understatement. 
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The betiei quote was included in yesterday's Washington Post . Donna Brirtker. the mother of an 
autistic son named Thomas, said, (quote) “I believe in protecting our homeland, but it petrifies 
me to think that our nation would protect anv industn" at the expense of our children.’' (end 
quote) N4r. Cltairman. 1 would like to add yesterday's Post stor>' to tire record. 

The Itonicland sccurit)^ bill was not the right place to change existing law governing vaccines and 
cenainh' not \'accines that have absolutely nothing to do with national secunt) . 

And it certainh^ isn’t the way to change existing law — rev.Titing public policy in the middle of 
the night without proper notice, without regular order, without hearings. Real legislative polic\ 
should not be made this way. it is inexcu.sable and flies in the face of the principles of open 
government. 

But the real scandal is that Ibi days, we couldn’t find out who did it! 

1 thought wc might have to call on Sherlock Holmes to solve the mysteiy . 

I’m waiting for the movie! 

At least Mr. Armey finally came forward days later and claimed credit for the inclusion of the 
language at the request of the White House. 1 would not want to claim credit for what one 
editorial called “sneaky, back -handed and anonvTOOUs...” Hear. Heai . 

What 1 would like to know is: What is Eli Lilly, this phaiTnaceuiical company, worried about? 
Why do they need this new protection? 

Hopefully w-e will learn some of what they are worried about today from our distinguished 
panelists. 

Autism and the growing rates of autism among our children is a serious issue that deserves 
sincere, deliberate attention from this Congress. 

1 am proud to have been a pan of the bipanisan commitment to doubling the National Institutes 
of Health (NIH) budget - from $13.6 billion in FY98 to $27.3 billion in FY03 (if we pass the 
appropriations bill). The hope is that these strong investments in biomedical research will spur 
scientific advances that will ultimately translate into better heaiilt care for the American people, 
including a better understanding of autism. 

We do not have consensus in the scientific community as to the cause of autism. More research 
and funding is needed to investigate this troubling health issue. I wholeheartedly support 
Chairman Bunon’s call for a White House Conference on Autism. 

But a sneaky midnight attack on seeking the truth and looking for causes will not work. 

We need continued, robust research. For the sake of the children, we need to know more. 
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REP. MALONEY DENOUNCES 
“MIDNIGHT DEAL” 

JOINS LA WMAKERS IN CALLING ON PRESIDENT TO 
HOST CONEERENCE ON AUTISM 

Washington, DC - Today, Congresswoman Carolyn B. Maloney (D-N Y) joined fellow 
lawmakers on the House Committee on Government Reform in condemning the House 
Leadership for adding last-minute provisions to the Homeland Security Bill designed to protect 
Eli Lilly from families with autistic children seeking compensation. In addition, she joined 
Chairman Dan Burton (R-IN) in urging the President to hold a White House Conference on 
autism. 

“News reports called the Leadership’s actions ‘an abuse of Congressional process.’ That is the 
understatement of the year. Real legislative policy is not made in the dead of night, nor should it 
be made at the expense of our children,” said Congresswoman Maloney in a statement today. 

In recent years the number of American children suffering from autism has risen significantly. A 
recent study funded by the State of California determined the number of autism cases in the state 
has tripled in the last 10 years. Based on statistics from the U.S. Department of Education and 
other governmental agencies, autism is growing at a rate of 10-17 percent per year. 

For the full text of Congresswoman Maloney’s statement, please go to: www.house.gov/maloney 
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December 5, 2002 Thursday 
SECTION: METRO - EDITORIAL; Pg. 6 
LENGTH: 514 words 
HEADLINE: Drug company security 
BODY: 

A massive homeland security bill that was adopted by Congress last month is 
supposed to protect the United States from terrorism, but it also protects large 
drug companies from a very different enemy: parents of children with autism. 

A provision attached to the bill in the House at the last minute shields 
companies from lawsuits by parents who say a preservative in infant vaccines 
caused their children's developmental disorder. 

Thimerosal. which contains mercury, was developed by Eli Lilly & Co. in the 
1920s and was widely used in infant vaccines. The preservative enabled doctors 
to use the same vial of vaccine to inoculate many different children without 
risk of contaminating it. But some parents believe that mercury’s presence in 
vaccines exposed their babies to damaging levels of what is, after all, a 
neurotoxin. 

Studies thus far have not proved a link between thimerosal and autism. But 
such concerns were reinforced in 2000 when the Food and Drug Administration 
asked drug companies to stop using mercury-based preservatives in infant 
vaccines. 

Now, though, legal options for families who believe that their children were 
harmed have been significantly curtailed. This amendment affords thimerosal the 
same liability protection enjoyed by vaccines. 

Instead of being able to file suit in state court, parents will have to first 
go through the federal Vaccine Injury Compensation Program, a 14-year-old, 
no-fault system that provides limited compensation; medical costs and up to $ 
250,000 for pain and suffering. If they are dissatisfied with the outcome, they 
can then file suit. 

For some families, this is more than just another hoop to jump through. The 
federal program has a three-year statute of limitations. Many parents of 
autistic children did not suspect thimerosal until after that deadline passed. 

They are left without any recourse. 

A case can be made for treating thimerosal as an intrinsic part of a vaccine, 
something that should property be handled by the federal program. But it 
shouldn't have been done in this snea ky, back-hande d and anonymous way. No one 
has admitted to attaching the rider. . 

The matter should have been debated on its own merits, not buried in a nearly 
500-page bill that the Senate was under enormous pressure to adopt before the 
end of the year. 

Some of the amendment’s defenders argue that the thimerosal question does 
have a bearing on homeland security since vaccines are needed to protect the 
nation from bioterronsm. But thimerosal isn't used in vaccines for anthrax or 
smallpox or other potential bioterrorist agents. And while a successful lawsuit 
could hurt a pharmaceutical company that manufactures needed vaccines, that's a 
pretty tenuous connection to homeland security. 

The beneficiaries are big drug companies such as Eli Lilly, and it's a shame 
that efforts to strip it from the bill failed. Now, autistic children and their 
families will have to hope for fairer treatment next year, when Senate Majority 
Leader Trent Lott says that special interest provisions in the bill will be 

reworkeo. 
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BODY: 

The feceiit backiooin political jnajieuvei tliat gave Eli Lilly protcaion against lawsuits for damage 
ailegediv caused by a mcrcurv’-coniaining presen’aiive in vaccines was not only an abuse ol Congressional 'f: 
piocess. Its more pernicious effect was to fan fears about the safety of vaccines and the ingredients used to 
protect them ham dangerous contamination. 

The preseiv’ative in question, known as thimerosal, was used in many vaccines to prevent microbial 
contamination until concerns were raised in 1 999 that cumulative doses of merciuy^ might cause subtle 
harm to the developing brain. Since then, thimerosal has been dropped from the vaccines routinely 
administered to infants in America, but the issue remains important because thousands of parents whose 
children had previously received mcrcuiy'-containing vaccines have filed damage claims or lawsuiu 
alleging harm. Although mercuiv is known to be toxic at high doses, there is very little data on w'hethe; 
ver\' low doses of ethyl mercury, the lorm found in thimerosal. can be hannful. Last year the Institute of 
Medicine, an arm of the National Academy of Sciences, concluded that the scientific evidence neithe; 
proved nor disproved a link between thimerosal and neurodevelopmentai disorders in children. But this 
year the World Health Organization endorsed the preservative for global u.se, concluding that there is no 
evidence of toxicity in infants, children or adults exposed to thimerosal in vaccines. That judgment wa? 
buttressed bv an encouraging study published last Saturday in The Lancet, a British medical journal. It 
found that vaccines containing thimerosal did not raise the amount of mercury in infants above federal 
safety limits and that the mercury was excreted quickly, suggesting that it would not accumulate with 
repeated vaccine injections and cause damage. 

Wiatcvcr risks night be pcsed by ihinicrosal arc remote compared w-ith the risk from not gening 
vaccinated. That is why the American Academy of Pediatrics recommended this week that infants as young 
as six months be given influenza vaccine, which still contains small amounts of thimerosal. The academ>' 
said healthy infants were at relatively high risk of hospitalization for the flu; thus the benefits of 
vaccination ’’outweigh the theoretical risk of adverse effects, if any, from the small volume of thimerosal’’ 
in the vaccine. hitp;//www.n\'times.com 
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Mr. Burton. Thank you, Mrs. Maloney. My good friend down 
there at the other end, Mr. Tierney. 

Mr. Tierney. Thank you, Mr. Chairman. Once again I thank you 
for holding hearings that are both relevant and important to our 
country. 

Mr. Burton. Before you start I want to thank you and your col- 
leagues from Massachusetts for being so hospitable to us when we 
were up there recently. 

Mr. Tierney. We were happy to do it. That is just one of the top- 
ics that we dealt with recently under your leadership in dealing 
with the FBI and its culture and conduct and the importance of 
making sure that agency is in fact protecting the interest of the 
American people and not working against them. 

Similarly here you’ve shown some great leadership in bringing 
this issue to the forefront of the American public’s consciousness. 
Everywhere we’ve seen an increase in the number of incidents of 
autism, and my community is no different than any others. We’ve 
seen a tremendous increase, oftentimes concentrated in very par- 
ticular areas, inexplicably so. While that awareness has led to a 
great community response, and we have many people that have 
been working on this issue trying to support the families that have 
to care for people with autism, making sure that centers are estab- 
lished and facilities are available and people are there to work with 
the families and with the children, and the children, in particular 
as the children get older, in dealing with the situation of what hap- 
pens with their future, that’s not enough. Obviously we have an ob- 
ligation to try and find out as a government, encourage and sup- 
port the scientific research and try to find out what is the cause, 
must determine that, to educate families so that the research is 
available to deal with autism within their family and to find either 
a cure or some way to prevent autism from impacting us in the ex- 
tent that it has. The resources to do this have to match the propor- 
tion of the situation. I’m not sure at all that they do. 

And I think, Mr. Chairman, that you’re right to raise that ques- 
tion, where have we been on this issue, are we projecting forward 
enough so that we give it the attention that it needs? Are we doing 
the right kinds of studies and has our government been doing his- 
torically what it needs to do to address these situations and will 
it be equipped to move forward as we look into the future? I think 
these are all important questions. This is obviously a growing con- 
cern to many communities. 

For those of us that won’t be able to stay for the whole hearing 
I want to thank our witnesses for their written testimony, which 
will be reviewed and which will inform us. I’m sure, in the direc- 
tion we take. 

I want to close just again, Mr. Chairman, by thanking you for 
your hard work in this area. I know it’s a great personal concern 
to you. I think that you’ve moved beyond your own personal con- 
cern to embrace the concern that it has for many people across this 
county, and I thank you for that. 

Mr. Burton. Thank you, Mr. Tierney. Before you leave, at the 
end of my opening statement I was going to show two clips, but I’d 
like for you to see them before you leave. It will just take a few 
minutes. 
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I’d like for you to start off by showing the clip of what happens 
to brain tissue when it comes in contact with just a minute amount 
of mercury. Can you start with that one? Then I want you to show 
a brief tape showing what happens to a child who becomes autistic. 

[Tape played.] 

Mr. Burton. Now that was a very low level of mercury that was 
introduced into that study. And we continue to inject or we have 
been continuing to inject our children with thimerosal, which does 
contain mercury. I don’t know how anybody who could watch that 
and know that has validity could doubt that there’s a very strong 
possibility that has had a debilitating impact not only on children 
but on senior citizens. Scientists believe, as was stated in that 
show, that it’s a contributing factor to Alzheimer’s, which has 
grown dramatically in recent years. 

With that I want to show you, because a lot of people don’t know 
before I make my opening statement, I want you to see what hap- 
pens to a child who becomes autistic. I want you to bear in mind 
why I feel so strongly about this, because my grandson was a nor- 
mal child and 2 days after he got nine shots in 1 day, several of 
which contained thimerosal, mercury, 40 some times the amount 
that was tolerable in an adult, he started exactly like this child. 
This is what parents are going through all across this country and 
they have no recourse. The Vaccine Injury Compensation Fund has 
a 3-year statute of limitations. If they don’t know within that 3- 
year period that their child may have been affected by these vac- 
cines, they’re out of luck, and they have no place to go but the 
courts. And the language that my colleagues talked about that was 
put in the homeland security bill blocks them from ever getting 
restitution. And those people, some are selling their homes, they’re 
spending their life savings, working day and night trying to take 
care of their kids, and it’s just wrong, and our government has to 
’fess up to this. And if the pharmaceutical companies are respon- 
sible, then some way they have to aid in the compensation of these 
people, either through additional moneys going into the victims’ 
Vaccine Injury Compensation Fund or some other way. And the 
Vaccine Injury Compensation Fund needs to be revisited very soon 
so that these people have access to it. To leave them high and dry 
is criminal, in my opinion. 

Now I want you to see what these parents are going through 
with these kids. 

[Tape played.] 

Mr. Burton. I could let you watch more of that but I think you 
get the general idea. Now my grandson and thousands of children 
across this country were normal kids and they got vaccinated with 
multiple vaccines. And mercury in the brain has a cumulative ef- 
fect; all scientists will tell you that it doesn’t wash out easily. It 
gets in the fatty tissues and it stays there so it has a cumulative 
effect. And yet we continue to get reports that say there’s no sci- 
entific evidence that mercury causes autism. They don’t say it 
doesn’t, they say we can’t conclusively prove that mercury causes 
autism. They don’t say it doesn’t. 

I was on television today, on CNN, and they had a scientist who 
incidentally has a 9-year-old child who’s autistic. She said that 
there’s no scientific evidence that mercury in vaccines cause au- 
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tism. And I said, can you categorically say that mercury does not 
in any way cause autism? And she jumped all over the table trying 
to say, well, you know there’s no studies that show it and every- 
thing, but she would not say and I have yet to find any scientist 
who will say that there’s no doubt, no doubt, that the mercury in 
vaccines does not contribute to autism. Now, they’ll say there’s no 
scientific evidence, there’s no studies or anything that proves that 
yet. But turn that around, there are no studies that disprove it ei- 
ther. And so they’re skirting the issue. 

Now, the pharmaceutical companies are involved in a great deal 
of research, and I think that’s good, and vaccines are important. 
They’ve given us the highest quality of health of any country in the 
history of mankind. And I am for vaccines, but they need to be 
properly tested. We had the Rotoshield virus that affected children 
in their stomachs. And we had an advisory committee that tested 
the Rotoshield vaccine and they said that it was ready to go on the 
market. There were several people who dissented in that even in 
that advisory committee. But they put the Rotoshield vaccine on 
the market and a couple of children died, several were injured, sev- 
eral had to have surgery. So they took it off the market in about 
11 months. 

The guy who headed that advisory committee had a stock in a 
company that was making the Rotoshield virus vaccine. Shouldn’t 
have done it. He had a tainted point of view. But nevertheless he 
did. Now, I asked the FDA how many times they do not agree with 
the findings and accept the findings of the advisory committees, be- 
cause that’s all they are, are advisory committees. Do you know 
how many times? 100 percent. 100 percent of the time they accept 
those findings and go ahead with it. So we may have some conflicts 
of interest here that need to be explored. 

Now you may say, well, that’s subjective. You’re not really sure 
about that. What about the homeland security bill? We have a class 
action suit, and I’m no friend of the trial attorneys, but we have 
a class action lawsuit with hundreds of families that are suing be- 
cause they think their children are being damaged by mercury in 
vaccines and our committee wrote most of that bill. We were the 
committee of jurisdiction, primary jurisdiction. We should have 
been notified of any change in the bill because we wrote most of 
it, but what happened? The leadership stuck in at the last minute 
under the cover of darkness the amendment that we’ve talked 
about today. I support my leadership, I think they’re great. I think 
they’ve done an outstanding job. But that should never have hap- 
pened because it cuts off the access of a lot of families who have 
had damaged children from any source of compensation for their 
child’s injury, and it’s just wrong and it was designed to protect the 
pharmaceutical industry, and that’s not right. 

Now, you say, well, if it was designed to protect the pharma- 
ceutical industry and it was stuck in there, nobody really knows 
who did it, you can’t find anybody in that gang that got it done 
that’s going to own up to that, then there must be some concern 
that the suit might be successful. And so they’re throwing those 
kids out in the cold and their parents who are mortgaging their 
homes and losing their life savings trying to take care of a child 
like that so they can protect their company. Now, I want to tell 
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you, I want to protect the pharmaceutical companies. I voted for 
the Vaccine Injury Compensation Fund, which was to put money 
out of each shot that was given to people into the fund so that if 
there was damage they could go to that fund and get restitution, 
get some help for their kids or whoever was damaged by the vac- 
cine. But it’s not a nonadversarial program. We’ve got people who 
have waited 10 years. And then they’ve been threatened by the 
Justice Department in some cases if they say anything about the 
problems and the roadblocks they’ve run into. They’ll extend that 
time before they get compensation for another year or two or three, 
and they need the money desperately for their kids. Is that the way 
government should operate? 

I think not. 

Now, if we have to say to the pharmaceutical companies, OK, we 
are going to extend the Vaccine Injury Compensation Fund for a 
longer period of time so that the fund parents have access to it, 
who missed the boat, then so be it. If we have to say to the phar- 
maceutical companies that you’re going to have to put a little bit 
more money out of each vaccination that’s given into the Vaccine 
Injury Compensation Fund so these kids are protected, then so be 
it. 

If they would do that. I’d get off their back and our committee 
would get off their back and the Congress would get off their back. 

But, no, what do they do under the cover of darkness? They try 
to block every attempt for these parents to get restitution, and that 
is wrong. It’s wrong for our government to participate in that, and 
it’s wrong for the pharmaceutical companies to participate in that. 
It’s wrong to throw those people out in the cold who have been 
damaged. And it’s not just a few; it used to be one in 10,000, and 
now it’s one in more than 250 kids that are being damaged in this 
country that are autistic. 

Now, those kids are going to grow up. They aren’t going to die. 
It’s not like a lot of diseases where they get infected and they drop 
dead. They’re going to live to be 50, 60 years old. Now, who do you 
think’s going to take care of them? It’s going to be us, all of us, the 
taxpayers, and it’s going to cost, I think, as you said, Mrs. Maloney, 
trillions of dollars. 

So we can’t let the pharmaceutical companies and our govern- 
ment cover this mess up today, because it ain’t going to go away, 
and it’s going to cost the taxpayers trillions more if we wait around 
on it. And for our FDA and HHS and the health agencies to con- 
tinue to hide behind this facade that there have been studies that 
conclusively prove otherwise is just wrong, too, because not one of 
them is going to tell you that there’s no doubt whatsoever that 
mercury in vaccine does not cause or contribute to autism; and the 
same thing is true with the MMR vaccine. We need to have conclu- 
sive evidence, and that means, don’t say we can’t prove that it 
causes it. 

Turn that argument around. We can’t prove that it doesn’t, so 
we’re going to study it and we’re going to find out. And you in the 
health field, you who run our health agencies in this country who 
are sitting here today, you have an oWigation to these kids that 
you just saw there, to make sure that these studies are complete. 
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thorough, so that everybody knows that we have all the facts. And 
you don’t have that. 

And when you come up to testify today from HHS, I want you 
to tell me that you are absolutely sure 1,000 percent that the mer- 
cury in the vaccines has no impact whatsoever on autism. If any 
of you will tell me that, I want you to prove it to me, and if you 
can’t, then, damn it, get on with doing another study. 

I have been fighting this battle for 3 years, as has my committee, 
and we are tired, but we’re not nearly as tired as all these families 
that are watching their kids grow up, banging on the walls and 
having chronic diarrhea and constipation and other things. You 
shouldn’t let that happen, and you should get to the bottom of it. 

Now, I know you people over at HHS and CDC don’t like me 
much, and I really don’t care. I care about these kids, and I care 
about my grandson; and I’m not going to be chairman anymore, 
and a lot of you people think, well, he’s not going to be chairman 
anymore so we’ll have him off us. You will not have me off your 
back. I’m going to be a subcommittee chairman and I’m going to 
make absolutely sure that I’m going to have under my control the 
investigations of our health agencies because of this very issue. 
And so I’m not going to go away and neither is this committee, and 
we are going to continue. And the new chairman. I’m going to talk 
to him when necessary about subpoenaing you back before the sub- 
committee to talk about this issue. 

So, please, for the sake of these kids, and for your own sakes if 
necessary, study this thing thoroughly. Study the thiomersal in the 
vaccines. If you want to protect the pharmaceutical companies be- 
cause you have been getting, indirectly or directly, money for 
grants and stuff for scientific research, that’s OK. I don’t like it, 
but that’s OK. Just make sure that the Vaccine Injury Compensa- 
tion Fund works and that the parents who have had damaged kids 
will be able to go to that compensation fund and get restitution 
without having to mortgage their homes to pay for legal fees that 
aren’t paid until the end, because they can’t do it. And there’s a 
lot of lawyers that won’t even take those cases because they want 
to get their money as they spend their time. 

So I think I have said enough. I’m just telling you, I feel so 
strongly about this because I’ve seen these mothers and these fa- 
thers come forward with tears in their eyes, crying, saying, we’ve 
got this terrible problem and we have nowhere to go, nowhere to 
turn; and our kids were damaged, and they changed right after 
they got these vaccines. And it ain’t right, it’s just not right. 

So I have said enough. Our first witness, and I’m sorry I didn’t 
read all of the opening statement today. I know my staff worked 
real hard on it. 

First panel is Dr. Baskin, Dr. Geier and Dr. Spitzer, and we’d ap- 
preciate it if you’d approach the witness table and stand to be 
sworn. 

[Witnesses sworn.] 

Mr. Burton. Dr. Baskin, would you like to start with an opening 
statement? 



30 


STATEMENTS OF DAVID BASKIN, M.D., PROFESSOR OF NEURO- 
LOGICAL SURGERY, BAYLOR COLLEGE OF MEDICINE, HOUS- 
TON, TX; MARK GEIER, M.D., PH.D., GENETIC CONSULTANTS 

OF MARYLAND, BETHESDA, MD; AND WALTER SPITZER, M.D., 

M.P.H., F.R.C.P.C., EMERITUS PROFESSOR OF EPIDEMIOL- 
OGY, McGILL UNIVERSITY, MONTREAL, CANADA 

Dr. Baskin. Yes, sir. 

Mr. Chairman, distinguished members of the committee, col- 
leagues, ladies and gentlemen, my name is David Baskin. I’m a 
professor of neurosurgery and anesthesiology at Baylor College of 
Medicine. I’m a neurosurgeon. I do complex spine and brain sur- 
gery, about 350 cases a year. 

I have also been involved in research, looking at ways to protect 
the nervous system from damage and to reverse damage, for over 
20 years, and have over $1 million in Federal funding, both from 
NIH and BIA, as well as State funding and private funding from 
foundations, to look at a variety of issues in terms of brain damage. 
In fact, our group was involved in the discovery of the drug that 
could reverse paralysis in spinal cord injury, which has now be- 
come the standard of care. So I’ve been working in this area for 
over 20 years. 

I also serve on scientific advisory boards for NIH, as well as the 
Cure Autism Now Foundation, the largest private funder of autism 
research in this country, which funds over $7 million a year. 

Now, as you said, Mr. Chairman, autism is exploding. This is a 
recent cover of Time magazine talking about the fact that over — 
now, it looks like one in 150 children suffer from some form of au- 
tism. 

What is autism? It’s a lifelong brain disorder with very severe 
problems communicating, responding to surroundings and forming 
relationships. Most of these children, as you say, will grow up and 
will require lifelong care and cannot live independently. Horrible 
fact, over one-half will never speak. Many of them will never be 
even able to look at their parents and tell them they love them. 

It’s worse than Alzheimer’s disease. There’s been a tremendous 
focus on Alzheimer’s disease, but these children never had a chance 
to enjoy life before they lost it. 

Let’s look at some medical definitions. What’s a preservative? I 
looked it up in Stedman’s medical dictionary, and it says a preserv- 
ative is a substance added to a product for the purpose of inhibiting 
or destroying microorganisms. 

What’s a poison? A poison is a substance that, when injected in 
a relatively small amount, causes damage to structures or disturb- 
ance of function. 

Now, while there’s going to be quite a bit of debate this afternoon 
over dosages, make no mistake, there is the intent to put a preserv- 
ative in these vaccines to prevent the growth of microorganisms 
that has gone awry, because the preservative that was used ended 
up being a poison. 

There is no debate in the scientific literature that mercury is a 
potent neurotoxin. We’ve known that since the late 1890’s. The de- 
bate only comes to degree and extent and that sort of thing. So I 
don’t think in the course of your deliberations today you should 
confuse that fact. We are talking about a known poison, neurotoxin. 
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that’s been added to these vaccines with the initial idea that it 
would function as a preservative. 

Mercury has a long history of medical misadventures. In 1890, 
ethyl mercury was synthesized in London, and it soon became a 
popular treatment for syphilis. The saying went, “A night with 
Venus and a lifetime with mercury.” In fact, in 1927, the Nobel 
prize was awarded because it was felt you could improve outcome 
by adding treatment with mercury. Many of these patients devel- 
oped serious neurological disorders, but it was thought initially this 
was due to the syphilis, when it turns out that a lot of these cases, 
retrospectively reviewed, had evidence of mercury toxicity. 

Thimerosal was placed in vaccines in the late 1930’s; and guess 
what: Three years later Tanner first described the syndrome of au- 
tism — never ever been described before in the medical literature. 
The neurotoxicity of mercury has been very well established in 
terms of brain injuries since the 1960’s, as you’ll see. 

In 1956 and 1960, there were massive outbreaks of mercury poi- 
soning in Iraq, and the reason this happened was that ethyl mer- 
cury was used as a fungicide. The grain was treated with this fun- 
gicide, the idea being that you could plant this grain, it would 
grow, the crops would flourish. But I would imagine, because of 
poverty, a lot of this grain was just taken and made right into 
bread and people ate it. So they ate these doses of mercury. And 
there were hundreds of cases, both in Iraq and then there was a 
similar outbreak in China. 

A number of these cases just had really severe, horrible brain 
damage, but what came out of this work, there was a much more 
mild syndrome with developmental delays and neurodevelopmental 
disorders, problems with language, problems with communication. 
Some of the descriptions of these kids looked just like your video- 
tape. So there was a — pretty early in the 1960’s it was known there 
was a direct relationship of the dose of mercury received and the 
severity of the injury, and as early as the late 1960’s, the scientific 
literature said the fetal and infant brain is clearly more sensitive 
than the adult brain. 

The brain damage in these cases was studied, and it’s interesting 
that the type of brain damage seen was the loss of the Purkinje 
cells, which are cells in the cerebellum, and the loss of the cortical 
column, which is the part of our brain that is involved in complex 
thought. And guess what: At the recent meeting for autism re- 
search at the Society for Neuroscience, this exact same 
histopathology has been described in autism. 

There were other outbreaks elsewhere, so we’ve known about 
this scientifically for a long time. There is no debate that this is 
a toxin that causes brain injury. 

Now, there was a study trying to look at lower-dose exposures 
conducted in the Faroe Islands beginning in 1987, and what this 
did was it looked at 1,000 children and it followed them from birth 
to age 7. It tested them very specifically for neurodevelopmental 
disorders. It measured blood levels of mercury in the umbilical 
cord, and it found an association between very low doses of mer- 
cury and neurodevelopmental disorders just like autism, and found 
that mercury here actually wasn’t as predictive as the blood levels, 
which is the gold standard. 
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The Environmental Protection Agency established, as a result of 
primarily these horrible problems in Iraq, a standard for what was 
a maximum safe level of ingestion of mercury, which was 0.1 
microgram per kilogram per day, and they called this, “a level of 
daily exposure that was likely to be without an appreciable risk.” 

They based this on 81 children in Iraq. They looked at symptoms 
very much like autism — problems talking, problems with mental 
cognition, problems with walking; and as recently as 2000, our Na- 
tional Research Council reviewed this data and supported these 
limits, said these are the right limits to use not only based on the 
Iraqi experience, but also based on the Faroe Islands experience. 

Let’s look at what the children actually received. This can be a 
source of debate. There are a lot of different ways to calculate these 
numbers, but what I have done here is simply taken the FDA’s 
numbers as they prevented them published by Leslie Ball in 2001; 
and if you look at the various numbers, you see that a child, by 
6 months, receives somewhere between one-and-a-half to three 
times the maximum safe EPA dose of mercury. 

If you take into account that mercury is preferentially taken up 
into the brain at five times the concentration, these kids are get- 
ting somewhere around 12 to 15 times the maximum dose, and 
that is the most conservative estimate. 

Making lots of assumptions that many scientists wouldn’t agree 
with, they’re overdosed. Yet the last formal review by the FDA was 
in 1976, and they said, “No dangerous quantity of mercury is likely 
to be received from biological products in a lifetime.” Mind you, this 
is 16 years after the experience in Iraq with all the mercury poi- 
soning, and also the outbreak in China. 

Dr. Ball in 2001 said, “Reassessment of the risk is appropriate.” 
I think that was a nice thing to say, but I think that really — con- 
sistent with prior testimony before this committee, I think there is 
a concern that perhaps the FDA was asleep at the switch for dec- 
ades, as was stated in an internal e-mail, that it really does only 
take eighth-grade math to see that they’re beyond the maximum 
safe levels. 

The pity about this is thimerosal is not an essential component 
for vaccine. The argument with thimerosal is not an antivaccine ar- 
gument. Vaccines are wonderful. They’re here to stay. They save 
lives. The argument is that you don’t need to put a toxic poison in 
them in order to deliver them. 

But it’s worse. The incidence of autism is increasing, and we 
don’t know why. As you said, nobody can explain this. 

There are many other sources of mercury exposure in the envi- 
ronment; so that if we’re going to inject our kids with a neurotoxin, 
and they’re already being exposed to a certain amount of mercury, 
this just adds insult to injury. 

We clearly know infants’ brains are more sensitive. We know the 
blood brain barrier, the barrier to drugs between the blood and the 
brain, is virtually gone in infants. We know there is probably at 
least a five-times preferential uptake into the brain. 

And we know about lead. You know, lead has been around for 
a long time. In one of the NIH study sections that I served on, 
there was a proposal to study lead and juvenile delinquency rate, 
and the consensus was, why do we need another study to know 
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that lead exposure in infancy can relate to juvenile delinquency 
rate in adults; we already know this is the case. This is accepted 
science. So the idea that a metal can cause a very specific brain 
injury has been around a long time. 

I’m going to turn my attention a moment to the article that was 
published by Dr. Pichichero and his colleagues in Lancet in Novem- 
ber 2002 since this was just referred to. 

[The information referred to follows:] 
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Summary 

Background Thiomersal is a preser\'ative containing small amounts of ethylmercury that is used in routme vaccines 
for infants and children. The effect of vaccines containing thiomersal on concentrations of mercury in infants' blood 
has not been extensively asse.ssed, and the metabolism of ethylmercury in mfants is unknown. We aimed to measure 
concentrations of mercury in blood, urine, and stools of infants who received such vaccines. 

Methods 40 full-term infants aged 6 months and younger were given vaccines that contained thiomersal (diplheria- 
tetanus-acellular pertussis vaccine, hepatitis B vaccine, and in some children Haemophilus influenzae type b 
vaccine). 21 control infants received thiomersal-free vaccines. We obtained samples of blood, urine, and stools 3-28 
days after vaccination. Total mercury (organic and inorganic) in the samples was measured by cold vapour atomic 
absorption. 

Findings Mean mercury doses in infants exposed to thiomersal were 45'6 pg (range 37’5-62’5) for 2-monlh-olds 
and 1 1 1 '3 pg (range 87-5- 175 0) for 6-month-olds. Blood mercury in thiomersal-cxposed 2-month-olds ranged from 
less than 3-75 to 20'55 nmoL'L (parts per billion); in 6-month-olds all values were lower than 7-50 nmol/L. Only one 
of 1 5 blood samples from controls contained quantifiable mercury. Concentrations of mercury were low in urine 
after vaccination but were high in stools of thiomersal-exposed 2-month-olds (mean 82 ng/g dry weight) and in 6- 
monih-olds (mean 58 ng/g dry weight). Estimated blood half-life of ethylmercury was 7 days (95% Cl 4-10 days), 
Interpretation Administration of vaccines containing thiomersal does not seem to raise blood concentrations of 
mercury above safe values iai infants. Ethylmercury seems to be eliminated from blood rapidly via the stools after 
parenteral administration of thiomersal in vaccines. 

Lancet 2002: 360: 1737-41 


Introduction 

Thiomersal is a preservative used in vaccines routinely administered to infants and children. Its antimicrobial 
activity is due to small amounts of etliylmercury; the usual doseof paediatric vaccine contains 12-5-25 pg of 
mercury.'"^ When vaccines containing tliiomcrsal are admmisicred in the recommended doses, allergic reactions 
have been rarely noted, but no other harmful effects have been reported.'* Massive overdoses from inappropriate use 
of products containing thiomersal have resulted in toxic effects.^'’ 

Mercury occurs in three fonns; the metallic element, inorganic salts, and organic compounds (eg, methylmercury, 
ethylmercury, and phenylmercury). The toxicity of mercury is complex and dependent on the form of mercury, route 
of entry, dosage, and age at exposure. Mercury is present in the environment in inorganic and organic forms, and 
everyone is exposed to small amounts."’" The main route of environmental exposure to organic mercury is 
consumption of predatory fi.sh, especially shark and swordfish. A 6-ounce can of tuna contains 2- \ 27 pg (average 1 7 
pg) of mercury." Freshwater fish (eg, walleye, pike, muskie, and bass) can also contain high concentrations of 
mercury. 

Most of the toxic effects of organic mercury compounds take place in the central nervous system, although the 
kidney.s and immune system can also be affected. Organic mercury readily crosses the blood-bram barrier, and 
fetuses are more sensitive to mercury exposure than are children or adults. Data about potential differences in 
toxicity' between ethylmercury and methylmercury are few. Both are associated ^s-ith neurotoxicity in high doses; in- 
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utero poisoning with methylrnercury causes problems that are similar to cerebral palsy. Findings about the effect of 
low-dose methylrnercury exposure on neurodevelopment in infants are contradictory.’'*''^ In-utero exposure could be 
related to subtle neurodevelopmental effects (eg, on attention, language, and memory) that can be detected by 
sophisticated neuropsycliometric tests— although the conclusion is confounded by concomitant ingestion of 
poiychlormated biphenyls in the patients investigated.''**'^ 

No toxic effects of low-dose exposure to thiomersal in children have been reported.^ The effect of the small amounts 
of mercury contained m vaccines on concentrations of mercury in infants' blood has not been extensively assessed, 
and the metabolism of etliylmercury in infants is unknown. We aimed to assess concentrations of mercury in full- 
term infants after administration of rourine vaccinations according to the schedule used in the USA, and to obtain 
additional information about the presence of mercury at other body sites including urine and stool. Samples of hair 
and breast milk were also obtained from some mothers of infants participating in the study. 

Methods 

Study populations 

We studied two groups of full-term infants who differed in their history of expo.sure to vaccmes containing 
thiomersal. Infants in the exposure group were recruited at the Elmwood Pediatric Group, a large paediatric practice 
in Rochester, NY, USA, where vaccinations with thiomersal preservative were routinely given. 20 infants aged 2 
months and 20 aged 6 months were studied at this practice to obtain information about the range of total thiomersal 
exposures likely to take place during infancy. The control group consisted of 2 1 infants who did not receive vaccines 
containing thiomersal and were recmited from tlic National Naval Medical Center, Bethesda, MU. All the infants 
were recruited during routine well-child examination and vaccination visits by the investigators (between 
November, 1999 and October, 2000), Written informed consent was obtained from parents for all procedures. 
Vaccines 

Vaccines containing thiomersal that were given to infants in the exposure group included Tripedia (diphtheria- 
tetanus-acellular pertussis vaccine; .Aventis Pasteur, Swiftwater, PA; 0-01% thiomersal, 25 pg mercury per dose) 
Engerix (hepatitis B vaccine; GlaxoSmithKline, Rixensart, Belgium; 0-005% thiomersal, 12'5 pg mercury per dose), 
and in some children HibTlTER {Haemophilus influenzae type b conjugate vaccine, Wyeth-Lederlc, Pearl River, 
NY, USA; 0 01% thiomersal, 25 pg mercury per dose). Vaccines administered to the control group included Infanix 
(diplheria-tetanus-acelluiar pertussis vaccine; Gla.xoSmithKline, Rixensart, Belgium), Recombivax HB (hepatitis B 
vaccine; Merck, West Point, PA, USA), and ActHIB {Haemophilus influenzae b conjugate vaccine, Aventis Pasteur, 
Swiftwater. PA, USA). 

Procedures 

We obtained vaccination histories-inchiding type of vaccine, manufacturer, lot number, and dates of administration- 
-from the medical records, In the exposure group, \vc obtained samples of heparinised whole blood, stool, and urine, 
during a visit 3-28 days after vaccination, Blood and urine were kept at 4°C, and stools were frozen until 
as^Sessment. Urine was sampled by use of a urine bag at the clinic, and stool was taken from a diaper (nappy) 
provided by the parent. Whole blood and urine w-ere obtained from the control children. At both sites, we obtained at 
least 50 hairs from the mother by cutting at the bass near the scalp in the occipital area, to assess potential 
transplacental exposure of infants to mercury . Additionally, several samples of breastmilk or formula were obtained 
from mothers of infants at Elmw'ood Pediatric Group, as well as stool samples from a few infants who were not 
exposed to thiomersal. 

We measured total mercuiy in all samples (and inorganic mercury in stool samples) by cold vapour atomic 
absorption as previously described. ' The limit of reliable quantitation in this assay ranged between 7'50 nmol/L 
and 2'50 nmol/L, dependant on sample volume. 

Population pharmacokinetic calculations 

To estimate the half-life of thiomersal mercury in the blood, we developed a prediction model for the expected 
concentrations of mercury in blood for half-lives of mercury ranging from 1 day to 45 days, on the basis of 
bodixveight of the infant, the doses of thiomersal administered, and the times between the individual doses of 
thiomersal and when the blood was obtained. To do these calculations, we assumed that 5% of the mercury dose was 
distributed to blood/ that blood volume represented about 8% of the infant's bod>"A'eight, and that elimination of 
mercury from blood followed a single-compartment model with first-order kinetics. For each possible half-life 
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between 1 and 45 days, we then calculated the difference betw'een the predicted and actual recorded concentrations 
in blood lor each infant. Only measurements within the range of reliable quantitation were used in these 
calculations. 

The best estimate of the blood half-life of mercury was judged to be the hypothetical half-life, which resulted in the 
smallest difference between predicted and observed values. We constructed a 95% Cl based on a likelihood ratio for 
this estimate with the assumption that errors from the decay model were independent, additive, and normally 
distributed. The 95% confidence limits were the points where the curve crossed the minimum sum of squares 
multiplied by l+"(l)/(n-l) where n is the number of data points and ’(1) is the upper 5% point of the ^ distribution on 
one degree of freedom. v.- 

Statistical analysis 

Because this was a descriptive study we did no formal calculations for sample size. Student's t test and Fisher's exact 
test were used to compare results for the exposure and control group, with pO-05 judged to be significant. 

Role of the funding source 

The sponsors of the study approved the study design but had no other involvement in the in study design, data 
collection, data analysis, data interpretation, or writing of the report. 

Results 

61 infants were enrolled in this study (table). Among infants aged 2 months in the exposure group, samples were 
taken from eight within 7 days of vaccination, from five between 8 and 14 days after vaccination, and from seven 
between 1 5 and 2 1 days after vaccination. Among 6 -month-old infants in the exposure group, samples were taken 
from seven between 4 and 7 days after vaccination, from eight between 8 and 14 days after vaccination, and from 
five between 1 5 and 27 days after vaccination. Samples were obtained from infants in the control group at regularly 
scheduled visits at 2 or 6 months of age. All children remained healthy throughout the study and during 24-36 
months of follow-up, 



Infants aged 2 


Infants aged 6 



months 


months 



Thiomersal-exposed 

(n= 20 ) 

Controls (n=l 1) 

Thiomersal-exposed 

{n= 20 ) 

Controls (n=10) 

Bodyweighl (kg) 
Mean (range) 

5.3 (4'0-6'4) 

NR 

8-1 (6-7-10-6) 

NR 

Total mercury 
exposure (pg)* 

Mean (range) 

Blood mercury 
(nmol/L) 

45'6 (37-5-62-5) 

0 

0 


1 11-3 (87-5-175-0) 


Number of samples 
tested 

17 

8 

16 

7 

Number with mercury 

12 



0 

in range 



Mean(SD)t 

8-20 (4-85) 

4-90 

5-15(1-20) 


Median (IQR)t 

6-15 (4-60-10-85) 

4-90 

5-30(4-55-6-10) 


Ranget 

Urinary mercury 
(nmol/L) 

4-50-20-55 


2-85-6-90 


Number of samples 
tested 

Number with mercury 

12 

6 

0 

15 

8 

1 

3 

0 

in range 

Mean (SD)t 

3-8+ 


5-75 (1-05) 


.Median (range)t 

Stool mercury’ (ng/g 
dry weight) 

3-8J 


6-2 (4-55-6-45) 
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Number of samples 
tested 


NT 


10 


NT 


Number with mercury 
in range 

Mean(SD)t 81-8 (40'3') .. 58-3(21-2) 

Median {IQR)t 83-5(470-121-3) .. 58-0 {42-0-68-5) 

Range! 23-0-141-0 .. 29-0-102-0 

NR=Not recorded. NT^^iot tested. *Via vaccination. fAll calculations done only with samples within range of 
accurate quantitation. JOnly one value so SD and range are not applicable. 

Concentrations of mercury in blood, urine, and stool of infants who received vaccines containing thiomersal 
and those who did not 


Sufficient volumes of blood { 1 mL) for the measurement of mercury by the atomic absorption technique were 
obtained from 17 infants aged 2 months and 16 aged 6 months in the exposure group. Mercury concentrations were 
below the range of reliable quantitation in five of 17 blood samples from 2-month-olds, and seven of 16 blood 
samples from 6-month olds (p=0-48). The mean concentration of blood mercury in .samples with quantifiable 
mercury was higher in 2-month-olds than in 6-month olds (difference 3-05 nmol/L, 95% Cl 0-03-1-24, p“0-06), but 
was low in both these groups (table). Sufficient blood volumes for measurement of mercury were obtained from 1 5 
infants in the control group, including eight aged 2 months and seven aged 6 months. Blood mercury was below the 
level of reliable quantitation in seven of the eight samples from the 2-month-olds and in all seven samples from 6- 
month-olds. The only detectable value from the control group was 4-65 nmol/L. 

Overall, mercury concentrations were below the range of quantitation in 1 2 of 33 samples from thiomersal-exposed 
infants and in 14 of 1 5 unexpoiced infants (p=0-04). The highest level of blood mercury detected m any infant in this 
study was 20-55 nmol/L, whicn was measured 5 days after vaccination in a 2-monvh-old infant weighing 5-3 kg, who 
had received vaccines (Tripedia and Engerix B) containing a total dose of 37-5 pg mercury. The relation between 
time between vaccination and sampling and the concentration of mercury in the blood in the exposed group is shown 
in figure 1. Although mercury concentrations were uniformly low', the highest levels were recorded soon after 
vaccination. 


Figure 1; Blood mercury concentrations in infants aged 2 months (diamonds) and 6 mortths (squares) by time 
of sampling 

Filled symbols represent measured values and open symbols represent samples at the limit of quantitation, either 
7-50 nmol/L. 3-75 nmoL/L, or 2-5 nmol/'L, dependent on sample volume. 

Mercury was undetectable in most of the urine samples from the infants in this study. Only one of 12 urine samples 
from 2-month-olds, and three of 15 from b-monlh-olds in the exposure group, and none of the 14 samples from the 
controls, contained detectable mercury. The highest concentration of urinary mercury detected was 6-45 nmol/L, in a 
6-month old infant in the exposure group (table). 

Stool samples were collected from infants in the exposure group. All of the stool samples from infants who received 
thiornersal-containing vaccines had detectable mercury, with concentrations in stools from 2-month-old infants 
slightly higher than those in 6-month-olds (p=0 098, table). .As expected, most of the mercury in stools was 
inorganic. Stool samples were not obtained from control infants; therefore, to determine whether dietary intake 
could contribute to the mercury content of stools, we also obtained samples from nine infants at Elmwood Pediatric 
Group who were age-matched with the infants in the exposure group and were not exposed to vaccines containing 
thiomersal. The mean mercury concentration in the stools of these infants w-as 22 ng/g dry weight (SD 16), which 
was significantly lower (p=0-002) than the mean of the samples collected from thiomersal-exposed infants. 

Amounts of mercury measured in maternal hair are shown m figure 2. The mean concentration of hair mercury in 
mothers of the exposure group was 0-45 pg/g hair, whereas the mean amount in mothers of the control infants was 
0-32 pg/g (p-0-22 )- Eight mothers of infants in the 6-month-old cohort provided breast milk samples. 

Concentrations of mercury m these samples were low {mean=0-30 pg/g, range 0-24-0-42 pg.^g). 


Figure 2: Mercury concentrations in hair from mothers of infants 
Bar represents mean concentration of mercury in maternal hair. 
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We est imated the half-life of mercury in blood after vaccination to be 7 days, since this result gave die smallest 
difference between llie expected and recorded (measured) concentration (figure 3). 'fhe 95% Cl around this estimate 
was 4-10 days. The half-life estimate %vas very similar when (mly measuremeats in 2-month-oids (7 days, 95% Cl 4- 
1 1 ) or 6-month-olds (5 days, 3-9) were included, suggesting that the rate of eitmination of thiomersal mercury from 
blood was similar in both age-groups. 


Figure 3; Estimated blood half-life of mercury in infants who were exposed to thiomersal 
Lines represent sum of square of differences between observ'ed concentrations of blood mercury (nraol/L) and those 
predicted for every individual infant on the basis of bodyweight and time of sampling, with a series of hypothetical 
half-lives shown on x axis. Arrow shows point with lowest value for squared difference, indicating best estimate for 
serum half-life. 


Discussion 

We have shown that very low concentrations of blood mercury can be detected in infants aged 2-6 months who have 
been given vaccines containing thiomersal. However, no children had a concentration oi blood mercury exceeding 
29 nmoLL (parts per billion), which is the concentration thought to be safe in cord blood;*® this value was set at ten 
times below the lower 95% Cl limit of the minimal cord blood concentration associated with an increase in the 
prevalence of abnormal scores on cognitive function tests in children. Blood mercuiy concentrations indicate 
concentrations in organs well.’® 

Although our study was not designed as a formal assessment of the pharmacokinetics of mercury, we did obtain 
samples of blood at various time points after exposure. Assessment of these samples suggested that the blood half- 
life of ethylmeicury in infants might differ from the 40-50 day half-life of methylmercury (range 20-70 days) in 
adults and breastfeeding infants. The concentrations of blood mercury 2-3 weeks after vaccination noted in our 
study were not consistent with such a long half-life, but suggested a half-life of less than 10 days. However, this 
conclusion is based on several assumptions and a veiy simple model, and does not take into account the fact that at 
least some of the mercury detected in the blood of the infants in this study is likely to have been derived from 
exposures other than vaccination. Because of the short period between vaccination and sampling, the findings of 
Strajich and colleagues'® could be consistent with either a 6-day or 40-day half-life, but are otherwise consistent 
with the assumptions made in our model. Because we expected a 45-day half-life on the basis of methylmercury 
pharmacokinetics, the first blood samples were obtained 3 days afier vaccination. Blood samples taken in the first 72 
hours after vaccination, stool samples obtained every 24 h, and samples from premature newborn babies (weighing 
2000 g) given a birth dose of hepatitis B vaccine would have helped us to reach stronger conclusions, Thus, 
additional studies of the pharmacology of thiomersal in infants are underway. 

At the times tested after vaccination, mercury excretion in urine m our study population was low. By contrast, 
concentrations of mercury in stool were high, and combined with the finding that stool mercury concentrations in 
infants who were not exposed to thiomersal were significantly lower is consistent with the hypothesis that the 
gastrointestinal tract represents a possible mode of elimination of thiomersal mercury in infants. 

Overall, the results of this study show that amounts of mercury in the blood of infants receiving vaccines formulated 
with thiomersal are well below concentrations potentially associated with toxic effects. Coupled with 60 years of 
experience with administration of thiomersai-coniaining vaccines, we conclude that die thiomersal in routine 
vaccines poses very little risk to full-term infants, but that ihiomersal-containing vaccines should not be 
administered at birth to very low birthweight premature infants. Decisions about the elimination of thiomersal from 
these vaccines must balance the potential benefit of reduced exposure to mercury against the risks of decreased 
vaccine coverage because of higher costs, the risk of sepsis in recipients because of bacterial contamination of 
preservative-free formulations, and the risks of exposure to alternative preservatives that might replace thiomersal. 
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Mercury in vaccines— reassuring news 

n.o iiiasj media and aitemative-medicine publications increasingly report that exposure lo and the build-up of 
mercury' within the body is associated with chronic ill-health, particularly conditions such as myaigic encephalitis. 
Mercury is widespread in the environment; it is found naturally in rocks, soils, and plants and as a contaminant in 
air, water, and food. The element is used a lot in the electrical industry, and in many domestic products, including 
paints, pesticides, fabric softeners, waxes, and polishes. Mercury is often used as a preservative in vaccines, skin 
creams, cosmetics, and other medications. Mercury is the major component of dental amalgams and there is a 
growing lobby against its use.' Everyone is exposed to small amounts of mercury as elemental metallic vapour from 
dental amalgams or organic mercury from fish, sea foods, and vaccines, or to inorganic salts from other food stuffs, 
water, and air. Faecal excretion is the major route of elimination of inorganic or organic mercury. 

Elemental mercury from amalgams is lipid-soluble and freely passes through cell membranes." By contrast, organic 
and inorganic mercury from the diet and other sources are charged and must be complexed with other counter-ions 
or low'-molecular-weight sulphur compounds to pass through cell membranes. The major targets in proteins 
susceptible to binding of metals, including mercury, are the sulphydryl group of cysteine and the iminonitrogen of 
histidine. The aromatic ring nitrogens of the nucleotide bases form mercury complexes, with thyrmne and uracil 
being more reactive than cytosine, guanine, and adenine.^''* The most abundant single nucleophile reactant is the 
antioxidant glutathione, typically present at concentrations of 5 mmol/L in cells, serum, and bile.^ Glutathione mops 
up ionised mercury derived from oxidation of elemental mercury and from organic and inorganic mercury. There 
may be an inverse relation between the concentration of intracellular glutathione and mercury toxicity.* Once bound 
to glutathione, mercury can leave the cell and circulate freely in serum and lymph from where it can be deposited in 
other organs and tissues. Glutathione-complexed mercury' is eventually eliminated via the kidney or downloaded via 
bile into the intestinal lumen from where it is excreted in faeces. After mercury is released from tissues, faecal 
excretion is the predominant route for elimination. 

In this issue of The Lancet, Midiacl Pichichcro and col]eagu o.s investigate mercury levels and excretion in infants 
receiving vaccines containing thiomersal {ethyl mercury'). Little is known about the harmful effects of mercury m 
infants and children and at what level these effects occur. At between 12-5 and 25 mg mercury per vaccine dose, the 
infants may be receiving over 100 mg ethyl mercury' in the first 6 months of life, Pichichero and colleagues show 
that the levels in blood are much lower than the prescribed limits and that much of the ethyl mercury appears lo be 
eliminated rapidly in faeces. This study gives comforting reassurance about the safety of ethyl mercury as a 
preservative in childhood vaccines, 
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Dr. Baskin. This was a study of 40 infants, age 6 or younger, in 
which they measured blood, urine and stool mercury levels. The 
conclusion was that administration of that change containing mer- 
cury did not seem to raise blood concentrations of mercury above 
the safe values. 

The data are the data, and I think, as you said. Dr. Weldon, it’s 
good to have some data, but interpretation of data is paramount. 
In my residence, we teach residents and we teach young doctors 
how to be neurosurgeons. We spend a night a month pouring over 
the medical literature and make the important distinction that 
while the data in the papers are probably correct and true, the way 
you interpret the data, the way you look at that and come to a 
medical conclusion is often subject to interpretation; and I’m going 
to show you and talk to you about the fact that while the data are 
the data, I think the conclusions are not borne out. 

First of all, I was shocked when I read this study that there was 
no disclosure of conflict of interest. As an NIH scientist, anytime 
anybody funds my research for any reason, I have to disclose the 
conflict of interest. Yet these authors have vaccine patents, have 
received numerous funding for studies by drug companies that 
make vaccines; and I was surprised that Lancet took it. I’m sure 
it’s not over with. Whether or not there’s a true conflict of interest, 
they certainly should have revealed it. 

The sample size, as you said. Dr. Weldon, was small. Autism oc- 
curs in one in 150 kids. So if a child had some different tendency 
in their blood to absorb more mercury or have it remain in the 
blood longer or be more sensitive in their brain, if they only 
checked 40 kids, they may well not have found even one kid with 
a predisposition to autism. So it’s a meaningless study without a 
larger sample size. 

The sample wasn’t random. They didn’t take kids from different 
portions of the population in different areas. If there’s some meta- 
bolic difference based on race or sex or where you live or other 
things, they wouldn’t have found it. They didn’t even talk about the 
preferential uptake of mercury into the brain, which is fivefold. 

But they did find a very high stool level of mercury, and one kid 
had 81.3 nanograms. If you again go to the very conservative FDA 
data, a 50 percentile kid receives 20.7 nanograms per gram. So 
somehow the mercury went from the injection, ended up in a much 
higher level in the stool. And obviously, the mercury gets to the 
stool by traveling through the blood; there’s no rectal administra- 
tion. If you put gasoline in your car that has lead in it and some- 
body comes by and scrapes your tail pipe and says we have a high 
lead level, it got there by traveling through the system. 

So what happened here is, we know the stool levels were high, 
but if you look at when they actually measured the blood levels, 
they said it was somewhere between 3 and 27 days later. The peak 
mercury levels after injection occur within hours or at least within 
the first 24 hours. So if they were drawing blood later than that, 
and much later than that, of course the levels weren’t going to be 
high. But the mercury doesn’t jump from the injection to the stool; 
it goes through the blood. At some point it was high because it was 
high in the stool. 
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And because they didn’t measure the peak levels, they can’t even 
talk about what they did, which is the pharmacal kinetics, which 
basically means the way the drug is metabolized; and they drew a 
bunch of fancy curves. You can’t do a pharmacal kinetic study if 
you don’t have the peak level. They clearly didn’t have the peak 
level because they have high stool mercury, and they have low 
blood mercury — doesn’t make sense. 

So they described this as a descriptive study, and that’s exactly 
what it was. It provides some interesting information, it’s a start, 
but the interpretation is inaccurate — as what we would say in neu- 
rosurgery, “The operation was a success, but the patient died.” 

Let me turn to some studies that we’re doing at Baylor College 
of Medicine. We have the opportunity to actually grow human fron- 
tal cortex cells in cell culture. So these are cells from the front part 
of the brain that grow in culture. We incubate these cells with thi- 
merosal at various doses, and we use a number of very sophisti- 
cated techniques to detect cell death and cell damage. 

It turns out that every cell has a program inside of it to commit 
suicide. The reason we have this in our bodies is, when we’re ba- 
bies we have webs between our fingers, but when we’re born, we 
don’t have these webs. These cells are eliminated by activating a 
genetic program, so there’s no inflammation and there’s no scar tis- 
sue. 

We basically start out with many more cells than we end up 
with. We kind of prune ourselves into shape, and this process is 
called apoptosis. Well, it turns out that toxic substances, including 
mercury, turn on this suicide program in the brain. 

Here are some pictures from our cell culture experience, and you 
can see the arrows pointing to those little knobs sticking off the 
cell. These are the cells committing the suicide program and break- 
ing themselves into tiny little pieces with a very low dose of mer- 
cury. 

Here is a slide where you see a lot of blue cells. This is a blue 
dye that normal cells don’t take up. In order for something to turn 
blue, the cell has to have holes punched in their membranes. And 
guess what: At an extraordinarily low dose of thimerosal, most of 
the cells are blue. It means that this stuff grabs ahold of the mem- 
brane and punches holes into it, so that the dye can penetrate, not 
only into the cytoplasm but into the very center of the cell, the nu- 
cleus, where all the DNA exists. 

This is a fascinating slide. The center of the cells are blue, which 
means there have been holes punched into the membranes so the 
dye gets to the center of the cell. The rest of the cell is green which 
is the release of an enzyme that only gets released during the sui- 
cide program. So these cells are turned on to commit suicide or go 
into apoptosis. 

We found this to be dose- and time-dependent. We found that 
101 nanograms per gram is the lowest dose we’ve studied, and it’s 
toxic. And we didn’t even expect this to be toxic, yet if you consider 
a five-times preferential uptake and you use FDA numbers, infants 
receive 380.5 nanograms, three times the dose that we found to be 
toxic to brain cells. 
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Don’t forget, we did this in adult brain cells. Remember that in- 
fant brain cells are much more sensitive, so there’s a real cause for 
concern. 

In addition, there was discussion that there’s no scientific data 
or evidence. I don’t agree with that. At the recent International 
Meeting for Autism Research at the Society for Neuroscience, a 
number of investigators around the world are finding similar 
things. 

At Columbia University, there’s now a model in mice who were 
injected with low doses of thimerosal very similar to what’s given 
in human vaccines. These mice develop neurological deficits that 
look like autism, and when you take their brains out and you ana- 
lyze them, they have the same type of brain damage. 

There’s evidence that thimerosal not only binds to the proteins 
you saw in the cartoon, but also binds to sulfur groups which are 
pretty essential groups for the membrane. So this is probably how 
it punches holes in the membrane. 

This is work at Northwestern, and the very important work that 
is coming out of a number of NIH-funded centers is that if you give 
patients thimerosal, you can take their lymphocytes and make 
them killer lymphocytes and trigger the onset of autoimmune dis- 
ease, which also may be part of what’s happening in terms of brain 
damage. 

So science has come a long way. We’ve gone from caveman clubs, 
and now we’re at ICBM missiles, and I would be very optimistic 
that in the next few years, Mr. Chairman, you’re going to see a tre- 
mendous amount of scientific data supporting the fact that this is 
a horrible toxin that shouldn’t ever have been in these vaccines. 

Well, what can you do? What can Members of Congress do to try 
to make this better, to do something to improve the situation? 

First of all, as a physician, I probably prescribe a pound of drugs 
a week and, you know, I always rely on the FDA. I don’t go 
through and test the safety data of each drug myself; I assume it’s 
safe. 

Somewhere along the line, the process failed. Mercury is a known 
neurotoxin, and you know what: It’s still being given today in flu 
vaccines, to pregnant mothers and to children. Why? It’s not nec- 
essary. 

So I think one thing you can do is compel the CDC and the FDA 
to do their jobs. Insist on properly managed accountability. Insist 
on conflict-of-interest disclosures. I live in Houston. We sure 
learned a lot from Enron, and I hope that we can avoid similar un- 
fortunate circumstances. 

I think you should consider this a problem very similar to Sep- 
tember 11th — it’s interesting, we talk about homeland security, it’s 
a severe problem — it’s chemical poisoning at home, and it’s very 
similar. I was in a cab today, and the radio was talking about the 
FBI, the CIA and lack of communication that might have avoided 
the terrible problems of September 11th. Well, you know, the EPA 
knew this for a long time. All of these agencies had pieces of this 
data, but they don’t seem to talk to each other; there doesn’t seem 
to be any sort of coordination, very similar to the issues with home- 
land security. 
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I think another thing you can do is support the NIH. The NIH 
has done a great job recently trying to catch up. The NIEHS par- 
ticularly, but some of the other institutes as well, has really put 
together first-rate scientists and first-rate programs to do this. You 
could help by proposing specific funds to be set aside by NIH. 

NIH has something called “request for application,” which means 
we are entertaining applications only on this subject, and then they 
pick the very best ones. They don’t have the money to do that too 
often, but if you can give them a small extra pot, that would bring 
the very best research in this country along very quickly. 

Allow science and the press and our legal system unfettered ac- 
cess to the issue: This is the only way the truth is going to come 
out, and particularly in science, if we couldn’t read and critical-re- 
view each other’s data, we would go nowhere. I think you have to 
insist on that, and by doing that, consider reversing the relevant 
provisions in the homeland security bill, as was discussed, and 
stand up for our Nation’s children and their rights. 

In conclusion, Plutarch said, “The mind is not a vessel to be filled 
but a fire to be kindled.” Please do everything you can to ensure 
that our Nation’s most valuable resource, our children, have their 
rights protected and can grow and flourish to their full potential. 
Thank you. 

Mr. Burton. Dr. Baskin, I’m going to send your presentation to 
everybody I possibly can, because it was so thorough, and you’re to 
be congratulated for all that hard work. I just think you summed 
it up so well, and I’m going to make sure we send that over to the 
FDA and CDC to make sure they take a look at it. 

Dr. Geier, you’re recognized. 

Dr. Geier. Thank you for inviting me, Mr. Chairman and other 
members of this committee. 

Vaccines are one of the greatest triumphs of the 20th century, re- 
sulting in the virtual eradication of most infectious diseases. Vac- 
cine producers should be commended for their efforts, but one must 
openly acknowledge that, on occasion, vaccines are indeed respon- 
sible for adverse reactions. 

The U.S. Government judiciously established the Vaccine Com- 
pensation Act in 1986 as one of its provisions. The Vaccine Adverse 
Events Reporting System data base was created. The VAERS data 
base has been maintained by the CDC in Atlanta, GA, since 1990, 
and vaccines suspected of adverse reactions are to be reported to 
this data base as mandated by U.S. law. 

The reporting of serious adverse reactions to VAERS requires 
written and telephonic communication by the CDC. The CDC fol- 
lows up serious adverse reactions 1 year later to determine wheth- 
er the patient has recovered, and the FDA inquires into deaths re- 
ported to the VAERS data base by contacting the patient’s health 
care provider and physician. 

Despite the continuing insistence by the FDA and the CDC that 
the VAERS data base is subject to severe limitations, the FDA, 
CDC, David Geier, my son, and I analyze and publish from the 
VAERS data base. The VAERS data base provides a prospective 
about vaccine adverse reactions unobtainable by any other means, 
as it contains almost 200,000 adverse events, following almost 50 
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different vaccines resulting from more than 1 billion doses of vac- 
cine administered in the United States. 

It is biologically plausible that thimerosal, contained in vaccines, 
contributes to childhood neurodevelopmental delays, but there are 
few epidemiological analyses that study the effects of thimerosal 
contained in vaccines. We analyzed the incident rates of 
neurodevelopmental delays reported to the VAERS data base fol- 
lowing thimerosal-containing diptheria, tetanus and acellular 
percusses, called DTaP, in comparison to thimerosal-free DTaP vac- 
cines. 

The CDC provided us with a number of doses manufactured and 
distributed each year of each type of vaccine, manufactured by each 
manufacturer, but in so doing, we had to agree to withhold the 
identities of the vaccine manufacturers because the CDC considers 
this information proprietary. Thus, we are prohibited from releas- 
ing data on which company makes a safer vaccine, when two or 
more companies make the same vaccine. We feel that it is essential 
that this information not be denied to doctors or patients. 

The CDC and FDA also knows the number of doses of each lot 
manufactured. We feel it is important that this information be re- 
leased so that analysis of potential so-called “hot lots” can be car- 
ried out. 

This slide shows that autism and mental retardation were ap- 
proximately six times statistically significantly more likely, and 
speech disorders were two times statistically significantly more 
likely following thimerosal-containing DTaP vaccines in comparison 
to thimerosal-free DTaP vaccines. Further, the details of our 
study 

Mr. Weldon. Dr. Geier, can I just interrupt you, is that pub- 
lished data? 

Dr. Geier. That’s been submitted and accepted with revision, but 
it’s not finally accepted. So it has not been published yet, but short- 
ly we hope. 

Mr. Burton. I don’t want to interrupt you either, but I think it’s 
very important at this point. We talked to the health agencies 
about the VAERS being made public and being made available to 
any researchers, completely available; and you’re telling us that 
you still can’t that get information? 

Dr. Geier. We can — well, there are a number of problems with 
VAERS. First of all, VAERS is maintained by CDC in Atlanta on 
a data base that’s proprietary. So it’s very difficult to access. We 
get it accessed, and a computer programmer takes it off and puts 
it — makes it available so that Microsoft Access can work on it. This 
allows everybody to work on it. 

My son has also figured out a system to put their — I think it’s 
seven different data bases together to make one, however, so we 
can get access. But you can’t just call up this site and get useful 
access; you get some data, but it’s not useful. 

But in addition to that, in order to interpret VAERS, you need 
to know the denominators, you need to know how many doses were 
given; and we’ve been given the information of how many doses of 
each type of vaccine were given each year. 

Additionally, in order to do these calculations, you need to know 
the number of doses produced by each vaccine manufacturer. We 
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were given that with the provision that we were not allowed to tell 
which vaccine companies are which. 

So we can do the study we did up there because, you notice, all 
we said is we compared the relative risk of one that contained thi- 
merosal with a similar vaccine that didn’t, didn’t tell you which 
company. But it really hurts us to see — when we see two or three 
manufacturers of a particular vaccine where one is far worse than 
the other, that we can’t publish which one is worse. And, in fact, 
CDC has published a paper showing, I think, a sixfold increase in 
serious reactions of one manufacturer versus another, and they call 
them manufacturer A and manufacturer B. 

I think that the American public are entitled to know which 
manufacturer is which, so they can choose the better vaccine for 
their children. 

Mr. Burton. Well, I don’t want to interrupt anymore of your tes- 
timony, but what I’d like to do is have you give us a list of the 
problems that you’re having in getting this information, and we’ll 
try to see what we can do to lift the veil of secrecy so that you can 
get on with your work. 

Dr. Geier. We would appreciate that very much. 

The doses of mercury children were receiving from thimerosal on 
a given day following vaccination in comparison to the EPA, AFDR 
and FDA limits of exposure to mercury are summarized in the next 
slide, and this is similar to a slide that Dr. Baskin showed. This 
is what’s in each one. 

This calculates the risks, the amount of the excess the children 
received, and the way that Dr. Baskin did it was very, shall I say, 
“charitable” toward the production. Children actually receive from 
a ten- to a hundredfold excess of mercury from their childhood vac- 
cination on the days of immunization in comparison to the guide- 
lines. The daily dose of mercury children received was equal to or 
exceeded the guideline even when averaged out for 10 days follow- 
ing vaccination. 

Further details are provided in the packet that I submitted to 
the committee. 

The lOM analyzed the mercury dose children received at 6 
months of life and averaged it over every day in a child’s life, that 
is, 180 days, showing that the dose received by the child was only 
in slight excess of the EPA limits. This type of averaging makes no 
scientific sense. As an example, if I were given a lethal dose of mer- 
cury and my dose was averaged over my more than 50 years of life, 
I would not have received a dose exceeding the limits, despite the 
fact that I would be dead. 

Realistically, children are receiving large doses of mercury at in- 
tervals that far exceed all the Federal agency guidelines and not 
by fivefold but by over a hundredfold. 

This slide summarizes the CDC’s VSD data regarding the rel- 
ative risk of autism versus the mercury dose that the child re- 
ceived. When we saw this, we were very, very disturbed. Despite 
the fact that our study had shown that two populations, one popu- 
lation had received a vaccine with thimerosal and the other didn’t, 
were statistically different, this is more powerful data because this 
is a plot of the amount of mercury that a child received versus the 
amount of autism, and it turns out that this plot is not linear. In 



47 


fact, it goes up faster and faster with increasing mercury doses 
from childhood vaccines. And again, the packet I submitted has 
quite a bit more on these graphs. 

But we did — each point in their analysis was barely significant, 
but the graph on the whole is very significant, and there’s an inter- 
esting trick used in presenting their data. Their data had data for 
each of the first two points. The third point said greater than 62.5 
exposure. It’s kind of hard to plot greater than 62.5, and therefore, 
you can’t do this analysis, but when we looked at it, greater than 
62.5 has to be 75; there’s no other possibility. 

So we replotted it with 75. I mean, that’s just the way the vac- 
cines are given. And when you replot it with 75, you get a very, 
very good curve fit, and it’s statistically significant, and it fits for 
several different disorders. And it’s very disturbing, because this is 
a kinetic study. You know, if you compare two things and one is 
bigger than the other, well, maybe even though the statistics show 
it is unlikely, maybe it was chance, but when it goes up as you go 
up with dose, and it goes up faster and faster as you go up with 
more and more dose, this is very disturbing. 

Also, the relative risk at the top top is 2.5. That means that of 
these children, who belong to the Kaiser plans, a very large seg- 
ment of the autistic children were related to the thimerosal. 

I mean, there are two issues. One is, can thimerosal cause au- 
tism; and another is, does it cause a significant part? I mean, 
maybe it only causes 1 percent of autism. This tells you that it 
causes a very significant part of the autism. 

Now, I’d like to go into a little bit of what you asked me in the 
question. You asked me about the VAERS data base, and I wanted 
to talk to you about the VSD data base. 

As described in the packet that I submitted to the committee, de- 
spite correspondence between myself and the GDC, originally dat- 
ing prior to the CDC’s press release to open the VSD to the public, 
I have not been given access to the VSD. This has been ongoing 
for more than 4 months, and my last proposal was more than 150 
pages long. 

Mr. Burton. Let me interrupt you here just a second. 

Now, the VSD, we were told by our health agencies that was 
going to be made available to any researcher completely; and you’re 
telling us you’re still not getting it? 

Dr. Geier. Let me go through my experience. And I gave Dr. 
Weldon the complete documentation of all of our exchanges. 

It’s available, but it’s so difficult to get — I think we’re in a very 
good position among independent researchers to ask for it, and we 
have little hope; and let me go over some of the barriers they’ve 
put in our way. 

We’ve been doing this for 4 months. My last proposal was more 
than 150 pages long, and despite the fact that I’ve published ap- 
proximately 30 peer-reviewed scientific studies analyzing VAERS, 
I still haven’t been able to move beyond the first hurdle of gaining 
access to the VSD. 

And I had a very simple solution to their question of what do you 
want to study. I simply said, well, let’s do something really easy. 
Let’s study whether VSD has the same kind of results as the 
VAERS. And you know my studies are valid because they have 
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been peer-reviewed and published by 30 different journals, such as 
the Annals of Internal Medicine and Rheumatology and various 
other journals. So rather than going into a whole big study design, 
let me see if we can confirm our results with the VSl5. 

This didn’t please them, and they required that we ask every sin- 
gle possible question and make various predictions, and we came 
up with a 150-page proposal. However, that didn’t satisfy them be- 
cause, first of all, they seemed to put up continually additional 
steps, fees and hindrances and seemed to make the realistic possi- 
bility of ever gaining actual access to the VSD remote. 

Basically my understanding is, after we get them to agree to our 
study, which we have to describe every possible thing we want to 
test, then we have to go before each of the Kaiser boards in order 
to get their permission; and CDC does not even know what Kaiser 
boards will require. If we go to each Kaiser board and ask that we 
be able to use their Kaiser data and it’s approved, then my under- 
standing is it goes back to the CDC for approval. After the CDC 
approves it, then I get limited access in a little town in Maryland. 
This happens to be near where I live, but anybody else would have 
trouble, because they’re going to give you like 5 minutes of access 
a week, so you’d have to fly in here from, say, California. 

In addition, when you go there, we’ve been told that we can’t 
take cell phones. We can’t copy anything. We can’t take any data 
out. We’re going to be searched. All of this in the name of confiden- 
tiality when, in confidentiality, all you have to do is what VAERS 
does, just take the names off. And as far as validity of the studies, 
if the studies are valid. I’m going to submit them for peer-reviewed 
publication. If they’re published, they’re valid. I don’t need them to 
review the validity of the studies. 

Mr. Burton. Would you ask excuse me 1 second. I think Michael 
Crane is here. 

Mr. Crane, would you raise your hand real quickly. I’d like to 
talk to you after this hearing is over to find out why these impedi- 
ments are put in front of these people. OK? 

[Witness sworn.] 

Mr. Burton. Thank you. 

Dr. Geier. Finally, there’s a constant mention of fee, and we’ve 
asked for the amount of the fee on several occasions, and we’re told 
repeatedly there’s a fee and they don’t know the amount of the fee. 
My suspicion is no one is ever going to get that far, but we’re inde- 
pendent and we don’t have any outside support. We do this because 
we care about the children. So if they ask for $1 million fee, we 
have no granting fund to pay the fee. 

Turning to another subject. I’ve been asked to comment on the 
Lancet article which measured mercury in blood, urine and stool, 
which was commented on by Dr. Baskin, in infants 3 to 28 days 
following thimerosal-containing vaccines in comparison to infants 
receiving thimerosal-free vaccines. The findings of low-level mer- 
cury in the blood is only indicative of measuring too late. 

If they wanted to see it, they should measure 3 to 24 hours after 
the shot, and it does nothing to assure that these children were not 
exposed to potentially damaging levels of mercury. We know, in 
fact, these children received by injection more than 100 times the 
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daily permissible dose of mercury, and the mercury would be more 
damaging in the brain than the blood. 

It’s almost as if they want you to read the study and think, well, 
I guess they didn’t get any mercury. But we know they got the 
mercury. So why is it supposed to be reassuring that they meas- 
ured later, and it’s not in the blood; that means it could be in the 
brain. So that study, to me, has no validity. It has some interesting 
data, but no validity on the question of whether thimerosal causes 
problems. 

I’ve also been asked to comment on the recent New England 
Journal of Medicine study done in Denmark, which failed to find 
a correlation between MMR vaccination and autism. This study at- 
tempted to compare children vaccinated with MMR to a comparable 
control group of children who were not vaccinated with MMR. 

The author’s own analysis showed that the two groups were sta- 
tistically different in most respects even before being vaccinated, 
making the results dubious. You want to have match controls. Ba- 
sically they adjusted them; I have no idea on which way to adjust. 
For example, if the control group and the vaccinated group differ 
by how their income — what their income level is, I don’t know 
whether to raise it or lower it. Neither do they. So they just 
changed it in such a way that it evened out the numbers. 

Even overlooking the weakness in the study design, the study 
would have only shown MMR to be statistically linked to autism 
if MMR caused a rather large proportion of all autism in the popu- 
lation being studied. This already was known not to be the case. 
HHS itself has published that there is a causal relationship be- 
tween MMR and permanent brain injury. 

Our study using VAERS, contained in the submitted package — 
this is another study we’ve submitted for publication — shows that 
MMR increases the relative risk of autism, but its contribution to 
autism in the whole population is relatively small since much of 
the autism seems to be linked to thimerosal which, of course, is not 
contained in the MMR vaccine. 

So their study doesn’t say that MMR didn’t cause 10 percent of 
the autism. It just said it didn’t cause 60 percent of the autism, 
and — ^because you’d have to have a large percentage the way they 
looked at it. 

In conclusion, these two recent studies do little to alleviate the 
fact that the scientific data indicates that thimerosal in vaccines 
and from other sources, such as RhoGAM, a product containing thi- 
merosal, given during pregnancy to RH-negative women, appears 
to cause or contribute significantly to the recent dramatic increase 
in the rate of autism seen in the United States. 

As far as RhoGAM goes, I practice as an obstetrical geneticist. 
I do amniocentesis. I give RhoGAM. I was not aware that RhoGAM 
contained thimerosal. It no longer does, but it did for a number of 
years. The reason I wasn’t aware of it is that I’ve never seen a 
multidose vial of RhoGAM. If it’s ever been made, I have never 
seen it in my 22 years of practicing, and yet, they put thimerosal 
in it as a preservative. What the heck are they preserving? 

And there are studies by clinicians who take care of these chil- 
dren, who find that a very high proportion of these children are 
born to women who are RH-negative, who had RhoGAM during the 
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pregnancy. I see no reason in the world — if they have to put thi- 
merosal in single-dose vials, are they afraid that they don’t know 
how to make things sterile? Are we to assume that sterility testing 
is not good? 

Ideally, vaccines should he killed, single antigen, highly purified 
and checked to determine if any of the epitopes they contain are 
cross-reactive with human lymphocytes. They should come in sin- 
gle-dose, sealed vials, so the preservatives are not necessary; and 
they should contain enough antigenic materials so that adjuvants 
are not necessary. 

History has written that the fall of Rome may well have heen re- 
lated to lead poisoning from newly invented lead pipes. Let it not 
he written that our great society poisons itself with mercury pre- 
servatives. Thank you. 

[The prepared statement of Dr. Geier follows:] 
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Abstract 

We were initially highly skeptical that differences in the concentrations of 
thimerosal in vaccines would have any effect on the incidence rate of neurodeveopmental 
disorders following childhood immunization. This study presents the first epidemiologic 
evidence, based upon tens of millions of doses of vaccine administered in the US that 
potentially associates increasing thimerosal from vaccines with neurodeveopmental 
disorders. Specifically, an analysis of the Vaccine Adverse Events Reporting System 
(VAERS) database showed statistical increases in the incidence rate of autism (Relative 
Risk (RR)=6.0), mental retardation (RR=6.1) and speech disorders (RR=2.2) following 
thimerosal-containing Diphtheria, Tetanus and acellular Pertussis (DTaP) vaccines in 
comparison to thimerosal-ffee DTaP vaccines. The male/female ratio indicated that 
autism (17) and speech disorders (2.3) were reported more in males than females 
followingfhimerosal-containing DTaP vaccines, whereas mental retardation (1.2) was 
more evenly reported among male and female vaccine recipients. Controls were 
employed in order to determine if biases were present in the data, but none were found. It 
was determined that overall adverse reactions were reported in similar aged populations 
following thimerosal-containing DTaP (2.4 ± 3.2 years-old) and thimerosal-ffee DTaP 
(2.1 + 2.8 years-old) vaccinations. Acute control adverse reactions such as deaths 
(RR=1.0), vasculitis (RR=1.2), seizures (RR=1.6), ED visits (RR = 1.4), total adverse 
reactions (RR=1.4) and gastroenteritis (RR=1.1) were reported similarly following 
thimerosal-containing and thimerosal-free DTaP vaccines. An association between 
neurodevelopmental disorders and thimerosal-containing DTaP vaccines was found, but 
additional studies should be conducted in order to confirm and extend this study. 

Key Words: Autism, Neurodevelopmental disorders, Thimerosal, VAERS 


4 



55 


Introduction 

In recent years, thiinerosal, an organic mercury compound that is metabolized to 
ethylmercury and thiosalicylate and has been present since the 1930s as a preservative in 
some vaccines and pharmaceutical products to prevent bacterial and fungal 
contamination, has come under scrutiny. It was determined by the US Food and Drug 
Administration (FDA) in 1999 under the recommended childhood immunization 
schedule, infants might be exposed to cumulative doses of ethylmercury that exceed 
some federal safety guidelines established for exposure to methylmercury, another form 
of organic mercury (1). 

The hypothesis that exposure to thimerosal-containing vaccines could be 
associated with neurodevelopmental disorders is not established and rests on indirect and 
incomplete information, primarily from analogies with metliylmercury and levels of 
maximum mercury exposure from vaccines given in children. The hypothesis is 
biologically possible, but the possible relationship between thimerosal from vaccines and 
neurodevelopmental disorders of autism, attention deficit/hyperactivity disorder 
(ADHD), and speech or language delay remains seriously suspect. As of the present, 
there are no peer-reviewed epidemiological studies in the scientific literature examining 
the potential association between thimerosal-containing vaccines and 
neurodevelopmental disorders. Here we show the first epidemiologic evidence, based 
upon tens of millions of doses of vaccine administered in the US that potentially 
associates increasing thimerosal from vaccines with neurodevelopmental disorders. 

Methods 

In this study, the incidence of neurodevelopmental disorders in a comparative 
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examination between thimerosal-containing Diphtheria, Tetanus and acellular Pertussis 
(DTaP) and thimerosal-free DTaP vaccines based upon analysis of the Vaccine Adverse 
Events Reporting System (VAERS) database was undertaken using Microsoft Access. 
The VAERS database is an epidemiologic database maintained by the Centers for 
Disease Control and Prevention (CDC) since 1990. All adverse reactions are to be 
reported to the VAERS database as required by US law. The CDC requires written and 
telephonic confirmation of serious adverse reactions and follows up these patients one 
year latter. The FDA inquires into deaths reported to the VAERS database by contacting 
the patient’s healthcare provider and physician. The FDA also continually monitors 
reports to the VAERS database to determine whether any vaccine or vaccine lot has a 
higher than expected incidence rate of events. The VAERS Working Group of the CDC, 
the FDA and us analyze and publish epidemiologic studies based upon analysis of the 
VAERS database (2-7). 

The neurodevelopmental disorders we analyzed in this study were autism, mental 
retardation and speech disorders, These categories of adverse reactions were based upon 
descriptions of adverse reactions by those reporting them and by defined fields contained 
in the VAERS database. We determined the number of male and female reaction reports, 
the mean and standard deviation of age in years and mean and standard deviation of onset 
in days in those experiencing neurodevelopmental disorders following thimerosal- 
containing and thimerosal-free DTaP vaccines. 

We hypothesize that DTaP vaccines, whether containing thimerosal or not, should 
have a similar incidence rate of adverse reactions. We analyzed DTaP administered by 
manufacturer, so that we could compare thimerosal-containing DTaP vaccines 
administered from 1992 through 2000 against thimerosal-free DTaP vaccines 
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administered from 1997 through 2000. We used denominators obtained from the 
Biological Surveillance Summaries of the CDC to determine the number of doses of each 
manufacturer administered and based upon this information we were able to calculate 
incidence rates of adverse reactions following vaccination. We are precluded from giving 
incidence rates, the number of doses administered, or types of DTaP vaccine, because this 
information could reveal the identities of the manufacturers and the CDC claims this 
information is proprietary between them and the manufacturers (7). 

We compared the incidence of adverse reactions following thimerosai-containing 
DTaP vaccines against thimerosal-free DTaP vaccines in order to determine relative risk, 
attributable risk, percent association and statistical significance. The relative risk value 
was obtained by dividing the incidence rate of the adverse reaction following thimerosai- 
containing DTaP vaccines by the incidence rate of the adverse reaction following 
thimerosal-free DTaP vaccines ([adverse reaction incidence following thimerosai- 
containing DTaP vaccines]/[incidence rate following thimerosal-free DTaP vaccines] = 
relative risk). The attributable risk value was determined by subtracting one from the 
relative risk value (relative risk - 1 = attributable risk). Percent association was calculated 
by dividing the relative risk value by the relative risk value plus one and multiplying this 
computed value by 100 ([relative risk/[relative risk + I]] x 100). Statistical significance 
was determined by using Fisher’s Exact Test. Our null hypothesis was that there would 
be a statistically similar incidence rate of adverse reactions following thimerosai- 
containing and thimerosal-free DTaP vaccines. We assumed that the incidence of adverse 
reactions following thimerosal-free DTaP vaccines was the expected rate and the 
incidence of adverse reactions following thimerosai-containing DTaP vaccines was the 
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observed rate. The statistical package contained in Correl’s Quattro Pro was used and a p 
value of 0.05 was considered significant. 

In addition, in order to determine if there were potential biases in our data, we 
employed several controls. We examined the overall mean and standard deviation of the 
ages of thimerosal-containing and thimerosal-free DTaP vaccine adverse reactions 
reported to the VAERS, in order to ensure that both types of vaccines were administered 
to similar aged populations, because different aged populations may have a difference in 
the incidence of neurodevelopmental disorders. The mean ages of those reporting 
neurodevelopmental disorders following vaccination, may also help to determine whether 
successive doses of thimerosal-containing DTaP vaccines, buildup concentrations of 
thimerosal to toxic levels, resulting in neurodevelopmental disorders in vaccine 
recipients. The usual course of DTaP vaccine in children consists of primary 
immunizations administered at 2, 4 and 6 months, followed up by booster doses at 18 
months and at 5 years. We also examined the incidence rate of acute adverse reactions 
reported to the VAERS database following thimerosal-containing and thimerosal-free 
DTaP vaccines including; deaths, seizures, vasculitis, Emergency Department (ED) 
visits, total reaction reports and gastroenteritis. This control served several purposes. 

First, if differences in manufacturing processes, other than the presence of thimerosal 
were present, there is a reasonable probability that this might have a significant impact on 
the incidence rate of acute adverse reactions. Second, if biased increased reporting rates 
of adverse reactions were present for thimerosal-containing DTaP vaccines, this would be 
reflected in an increased incidence rate of acute adverse reactions following thimerosal- 
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. The years 
examined in this study also help to preclude the possibility of reporting biases based upon 
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popular media publicity of an association between thimerosal and neurdevelopmental 
disorders in recent years because thimerosal-containing DTaP vaccines were analyzed for 
much earlier years (1992-2000), than thimerosal-free DTaP vaccines (1997-2000). 

Results 

We determined based upon our examination of the VAERS database that there 
were a total of 6,575 adverse reaction reports follorving thimerosal-containing DTaP 
vaccines and 1,516 adverse reaction reports following thimerosal-free DTaP vaccines 
reported to the VAERS database. We found that thimerosal-containing DTaP vaccines 
and thimerosal-free DTaP vaccines were administered to similar aged populations. The 
mean and standard deviations of the ages were 2.4 ± 3.2 years-old and 2.1 ± 2.8 years- 
old, respectively. In Table 1 , we summarize the number of male and female reports, mean 
and standard deviation of age in years, and mean and standard deviation of onset in days 
of neurodevelopmental disorders observed following thimerosal-containing DTaP 
vaccines and thimerosal-free DTaP vaccines. Our data showed large male/female ratios in 
those children reported to have developed autism (17) and speech disorders (2.3) 
following vaccination with thimerosal-containing DTaP vaccines. However, the 
male/female ratio was significantly less appreciable in children reported to have 
developed mental retardation (1.2) following thimerosal-containing DTaP vaccines. The 
mean ages of children developing neurodevelopmental disorders following thimerosal- 
containing DTaP vaccines indicated that older children were primarily affected. In Table 
2, we summarize the relative risk, attributable risk, percent association and statistical 
significance of neurodevelopmental disorders following thimerosal-containing DTaP 
vaccines in comparison to thimerosal-free DTaP vaccines. We found statistical increases 
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in the incidence of autism, mental retardation and speech disorders following thimerosal- 
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. The relative 
risks were greater than two for each type of neurodevelopmental disorder analyzed. In 
Table 3, we summarize the relative risk, attributable risk and percent association of the 
acute control adverse reactions we analyzed following thimerosal-containing DTaP 
vaccines in comparison to thimerosal-free DTaP vaccines. We found a slight increase in 
the incidence of seizures, ED visits and total reaction reports following thimerosal- 
containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. We also 
found that gastroenteritis, vasculitis and deaths occurred at comparable incidence rates 
following thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP 
vaccines. 

Discussion 

The results of our analysis were extremely surprising. We observed statistically 
significant increases in the incidence rate of neurodevelopmental disorders following 
thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines. 
We observed that the overall mean age for adverse reactions reported following 
thimerosal-containing DTaP vaccines and thimerosal-free DTaP vaccines were similar. 
We found that there were similar incidence rates of acute adverse reactions following 
thimerosal-containing DTaP vaccines, in comparison to thimerosal-free DTaP vaccines, 
indicating that potential differences in the manufacturing of DTaP vaccines analyzed 
outside of thimerosal concentrations or potential population reporting biases, may have 
had a limited effect on the general reactivity profiles of the DTaP vaccines examined. We 
also observed, based upon the mean ages of those developing neurodevelopmental 
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disorders following thimerosal-containing DTaP vaccines that these reactions tended to 
occur in older children. This potentially may be explained by the toxic buildup of 
mercury from successive doses of thimerosal-containing DTaP vaccines. 

A study performed by Magos et al. in rats compared the effects of the 
administration of similar doses of ethylmercury and methylmercury (8). They found that 
higher concentrations of inorganic mercury in the kidneys and brain were present in 
ethylmercury-treated rats compared to methylmercury-treated rats. They determined that 
there was little difference in the neurotoxicites of ethylmercury and methylmercury 
treated rats when effects on the dorsal root ganglia or coordination disorders were 
compared. The authors also determined that microgram quantities of organic-mercury 
alone in the rat brain were in some cases associated with neurotoxicity indicating that the 
presence of inorganic mercury was not necessary for neurotoxicity. 

The long mean onset times observed in this study for neurodevelopmental 
disorders following thimerosal-containing DTaP vaccines from about 8 to 22 days may 
be indicative of the decomposition rates of thimerosal. It has been shown by Tan and 
Parkin that thimerosal in vitro decomposes in the presence of sodium chloride at 
approximately 4.3% per day (9). This means that during the 8 to 22 day temporal period 
of onset observed in this study for neurodevelopmental disorders approximately 34.4% to 
94.6% of the thimerosal had decomposed into its derivatives. The authors also report that 
it would be expected that the ethylmercury would display similar complexion and 
chemical characteristics to methylmercury. Therefore, considering that sodium chloride is 
integrally involved in the functioning of the nervous system and kidneys, is not 
potentially surprising that mercury accumulates in these organs, and in the brain this 
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accumulation manifests itself in the form ofneuiodevelopmental disorders in some 
children, 

Bernard et aJ., have compared the similar biological abnormalities commonly 
found in autism and the corresponding pathologies arising from mercury exposure (10). 
Distinct similarities were found between autism and mercury exposure in their effects 
upon biochemistrj', the immime system, the central nervous system structure, neuro- 
chemistry and neurophysiology. The authors report that mercury toxicity shows great 
variability in its effects on the individual, so that at the same exposure level, some will be 
affected severely while others will be asymptomatic. They provide the example of 
acrodynia, which arose in the early 20*'' Century resulting from the use of mercury 
teetliing powders which afflicted only 1 in 500-1 ,000 children given the same low dose. 
The authors conclude that due to the extensive parallels observed between autism and 
mercury exposure from thimerosal present in currently used vaccines the likelihood of a 
causal relationship is great. 

We were initially highly skeptical that differences in the concentrations of 
thimerosal in vaccines would have any effect on the incidence rate of neurodeveopmental 
disorders following childhood immunization. The results of our analysis however suggest 
that children who received an additional 75-100 pg of thimerosal from thimerosal- 
containing DTaP vaccines may have an associated increase in neurodevelopmental 
disorders based upon analysis of the VAERS database. Despite showing similarities in 
the ages of vaccine recipients between thimerosal-containing and thimerosal-ffee DTaP 
vaccines, similarities in the incidence rate of acute control reactions following 
thimerosal-containing and thimerosal-free DTaP vaccines and a increased age of onset of 
neurdevelopmental disorders in those receiving thimerosal-containing DTaP vaccines. 
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there may be factors other then thimerosal concentrations that potentially lead to 
differences in the incidence rates of nenrodevelopmental disorders observed in this study. 

The relative infrequency of nenrodevelopmental disorders observed following 
thimerosal-containing vaccines may in part reflect the fact that the association between 
thimerosal and neurodevelopmental disorders was not known among those physicians 
and therefore was underreported to the VAERS database and, in addition, may indicate 
that other factors than just thimerosal may effect the incidence rate of 
neurodevelopmental disorders. These factors may include the possibility that mercury is 
cleared at different rates, susceptibility among children may change with age or 
developmental status and there may be variation in genetic composition among different 
children. It is possible that these factors may work independently, or more probably, they 
work synergistically to produce a neurodevelopmental response in a susceptible child. 

It has also been hypothesized by Wakefield et al. that there may be a specific viral 
pathogenic mechanism for a new variant of inflammatory bowel disease among children 
with developmental disorders (11,12). They have recently shown a statistical increase in 
the detection of measles viral genes in gastrointestinal tissues in children with 
neurodevelopmental conditions in comparison to a control population (12). Krause et al. 
have reported that various immune system abnormalities, including autoimmunity and 
defects in different subsets of immune cells, have been reported in children with autistic 
disorders, suggesting that immune factors may also play a role in the development of 
autism (13). 

Conclusion 
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In light of the fact that many additional factors may play a potential role in the 
development of neurodevelopmental disorders in children, the observed statistical 
increase in neurodevelopmental disorders in children receiving thimerosal-containing 
DTaP vaccines may reflect a synergistic effect of multiple factors in a susceptible child. 
We recommend additional studies be conducted in order to confirm and extend the results 
of this study. We suggest, that even though there may be other factors related to the 
incidence of neurodevelopmental disorders in children, manufacturers should consider 
removing thimerosal from vaccines either by using another preservative or by producing 
single dose vials so that no preservative is necessary, for it is better to be safe than sorry. 
Despite these negative findings concerning the preservative thimerosal, vaccination has 
been and will continue to be an invaluable asset to control potentially debilitating and 
deadly infectious diseases. 
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Table 1. A summary of neurodevelopmental disorders reported following thimerosal- 
containing DTaP vaccines and thimerosal-free DTaP vaccines 


Type 

of 

Reaction 

(Vaccine Type) 

Number of 

Female Reports 

Number of Male 

Reports 

Mean Age 

(Years) 

Me^ Onset 

(Days) 

Autism 

(Thimerosal) 


17 

1.7± I.l 

22 ±43 

Mental 

Retardation 

(Thimerosal) 

17 

20 

1.4 ±2.0 

10± 15 

Speech Disorders 

(Thimerosal) 

8 

18 

2.9 ± 1.9 

7.7 ± 15.4 

Autism 

(Thimerosal-free) 

0 

1 

1.2 


Mental 

Retardation 

(Thimerosal-free) 

0 

2 

1.6 ±0.4 

15 

Speech Disorders 

(Thimerosal-free) 

1 

3 

3.4 ±2.2 

3.4 ±5.9 


There were a total of 6,575 adverse reaction reports following thimerosal-containing 
DTaP vaccines and 1,516 adverse reaction reports following thimerosal-ffee DTaP 
vaccines reported to the VAERS database. 
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Table 2. A summary of the incidence of nemodevelopmental disorders following 


thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines 


Type of Reaction 


Ateibuteble Risk 

Percent 

Statistical 




Association 

Significance 

Autism 

6.0 

5.0 

86 

p < 0.05 

Mentel 

6.1 

5.1 

86 

p < 0.002 

Retardation 





Speech Disorders 

2.2 

1.2 

69 

p<0.05 


IX 
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Table 3 . A summary of the incidence of acute control adverse reactions following 
thimerosal-containing DTaP vaccines in comparison to thimerosal-free DTaP vaccines 


Type of Reaction 

Relative Risk 

Attributable Risk 

Percent Association 

Deaths 

1.0 

0.0 

50 

Vasculitis 

1.2 

0.2 

54 

Seizures 

1.6 

0.6 

61 

Emergency Department 

Visit 

1.4 

0.4 

58 

Total Reaction Reports 

1.4 

0.4 

58 

Gastroenteritis 

1.1 

0.1 

52 
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** For an average weight newborn (3.3 Kg), receiving a Hep B vaccine = 12.5ug 

First Day Excess Max Dose of Mercury 

EPA = O.lug/Kg body weighFday = 38 x Max Dose 

ATSDR = 0.3ug/Kg body weight/day = 13 x Max Dose 

FDA = 0.4ug/Kg body weight/day = 10 x Max Dose 

10 Days Excess Max Dose of Mercury 
EPA = O.lug/Kg body weight/day = 3.8 x Max Dose 
ATSDR = 0.3ug/Kg body weight/day = 1.3 x Max Dose 
FDA = 0.4ug/Kg body weight/day = 1.0 x Max Dose 

** For an average weight 2 month-old (4.6 Kg), receiving a DTP, Hib, Hep B = 62.5ug 

First Day Excess Max Dose of Mercury 

EPA = O.lug/Kg body weight'day = 128 x Max Dose 

ATSDR = 0.3ug/Kg body weight/day = 42 x Max Dose 

FDA = 0.4ug/Kg body weight/day = 32 x Max Dose 

10 Days Excess Max Dose of Mercury 
EPA = O.lug/Kg body weight/day = 12.8 x Max Dose 
ATSDR = 0.3ug/Kg body weight/day = 4.2 x Max Dose 
FDA = 0.4ug/Kg body weight/day = 3.2 x Max Dose 

** For an average weight 4 month-old (6.5 Kg), receiving a DTP, Hib, Hep B = 62.5ug 
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First Day Excess Max Dose of Mercury 
EPA = O.lug/Kg body weight/day = 96 x Max Dose 
ATSDR = 0.3ug/Kg body weight/day = 32 x Max Dose 
FDA = 0.4ug/Kg body weight/day = 24 x Max Dose 

10 Days Excess Max Dose of Mercury 
EPA = O.lug/Kg body weight/day = 9.6 x Max Dose 
ATSDR = 0.3ug/Kg body weight/day = 3.2 x Max Dose 
FDA = 0.4ug/Kg body weight/day = 2.4 x Max Dose 


** For an average weight 6 month-old (7.21 Kg), receiving a DTP, Hib = 50ug 

First Day Excess Max Dose of Mercury 

EPA = O.lug/Kg body weight/day = 69 x Max Dose 

ATSDR = 0.3ug/Kg body weight/day = 23 x Max Dose 

FDA = 0.4ug/Kg body weight/day = 17 x Max Dose 

10 Days Excess Max Dose of Mercury 
EPA = 0. lug/Kg body weight/day = 6.9 x Max Dose 
ATSDR = 0.3ug/Kg body weight/day = 2.3 x Max Dose 
FDA = 0.4ug/Kg body weighEday = 1.7 x Max Dose 
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We analyzed tlie Vaccine Safety Datelink (VSD) 2/29/00 Report, Phase I by the 
CDC. Specifically, we analyzed the distribution of the relative risks for 
neurodevelopmental delay adverse events including; neurodevelopmental neurologic 
disorders, autism, attention deficit disorder and developmental speech delay reported 
following exposure to 50ug, 62.5ug and 75ug of mercury from thimerosal contained in 
vaccines administered within the first three months of a child’s life. Our statistical null 
hypothesis was that the concentration of mercury from thimerosal contained in vaccines 
administered within the first three months of a child’s life should have no effect on the 
incidence rate of neurodevelopmental delay adverse events reported to the VSD. In 
analyzing the distribution we applied exponential trend -lines of best fit to describe the 
distribution of the relative risks of each of the adverse neurodevelopmental delay adverse 
events analyzed. We found that it was statistically unlikely (p < 0.05) that by mere 
chance (i.e. a probability of less 5%) of observing a distribution of increasing relative 
risks for each type of neurodevelopmental delay adverse event examined with an 
increasing exposure to mercury from thimerosal contained in vaccines administered. For 
each type of neurodevelopmental delay adverse event examined, the results were as 
follows: 
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Figure I . This figure shows that there is an over 99% probability that the exponentially 
distributed increasing relative risks for developmental neurologic disorders following 
increasing mercury concentrations from vaccines thimerosal contained in vaccines 
administered within the first three months of a chUd’s life was not due to chance. 

Developmental Neurologic Disorders vs Levels of 
Thimerosal at 3 Months of Age From the CDC's Vaccine 
Safety Datalink (VSD) 



50 55 60 65 70 75 80 

= 0,9947 Cumulative Mercury Exposure (ug) 
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Figure 2. This figure shows that there is an over 95% probability that the exponentially 
distributed increasing relative risks for autism following increasing mercury 
concentrations from vaccines thimerosal contained in vaccines administered within the 
first three months of a child’s life was not due to chance. 


Autism vs Levels of Thimerosal at 3 Months of Age From 
the CDC’s Vaccine Safety Datalink (VSD) 
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Figure 3. This figure shows that there is an over 95% probability that the exponentially 
distributed increasing relative risks for attention deficit disorder following increasing 
mercury concentrations from vaccines thimerosal contained in vaccines administered 
within the first tltree months of a child’s life was not due to chance. 


Attention Deficit Disorder vs Levels of Thimerosai at 3 
Months of Age From the CDC's Vaccine Safety Dataiink 
(VSD) 
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Figure 4. This figure shows that there is an over 99% probability that the exponentially 
distributed increasing relative risks for developmental speech disorder following 
increasing mercury concentrations from vaccines thimerosal contained in vaccines 
administered within the first three months of a child’s life was not due to chance. 


Developmental Speech Disorder vs Levels of 
Thimerosal at 3 Months of Age From the CDC's Vaccine 
Safety Datalink (VSD) 



50 55 60 65 70 75 80 


r 2 _ 0 9904 Cumulative Mercury Exposure (ug) 
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These observations for neurodevelopmental disorders were in sharp to contrast to 
the relative risk of other adverse events reported to the VSD following increasing 
exposure to thimerosal contained in vaccines administered within the first three months 
of a child’s life. These other types of adverse events such as renal disorders, epilepsy, 
infantile cerebral palsy had no correlation in the distribution of the relative risks of these 
adverse events with increasing mercury exposure from the thimerosal contained in 
vaccines administered within the first three months of a child’s life, and in general the 
relative risks for these adverse events remained close to one. The reproducibility of the 
increasing exponential relative risk of neurodevelopmental disorders reported following 
increasing mercury from thimerosal contained in the vaccines administered within the 
first three months of a child’s life, in combination with the absence of a correlation 
between unrelated neurodevelopmental disorder adverse events with increasing mercury 
from thimerosal contained in vaccines, suggests that there may be an association between 
neurodevelopmental disorders an increasing mercury exposure from tliimerosal contained 
in vaccines administered within the first three months of a child’s life. It should be noted 
that these results should be interpreted with caution, since our analyses were of a 
preliminary report (VSD 2/29/00 Report, Phase I) by the GDC of the VSD database. 
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ABSTRACT 

Measles, mumps and rubella are viral irrfections that have the potential to result in 
globally destructive disorders. Measles, mumps and rubella (MMR) vaccine has helped to 
dramatically reduce the number of cases of measles, mumps and rubella infection, as well 
as to reduce the amount of pain and suffering associated with each of these natural 
infections. The purpose of this study was to analyze the incidence of serious neurologic 
disorders in a comparative examination between MMR vaccine and a vaccine control 
group. The Vaccine Adverse Events Reporting System (VAERS) database was analyzed 
for the incidence rate of permanent brain damage, cerebellar ataxia, autism and mental 
retardation reported following MMR vaccine and diphtheria, tetanus and whole-cell 
pertussis (DTwcP) containing- vaccines from 1994 through 2000 among those residing in 
the US. There were statistically significant increases in the incidence of serious 
neurologic disordere following pediatric MMR vaccine in comparison to DTwcP vaccine. 
It is clear that with the potentially globally destructive effects of natural measles, mumps 
and rubella infections that continued vaccination is necessary, but improvements in MMR 
vaccine strategies should be sought to improve its safety. 

KEY WORDS: autism, mental retardation, neiffodevelopmental disorders, MMR, 
VAERS. 
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INTRODUCTION 

Measles fonnerly afflicted virtually all children before they reached adolescence 
in the United States. It is a viral infection caused by a member of the paramyxovirus 
group. Conventionally, the diagnosis of measles is made clinically on the basis of its 
signs and symptoms, which include a characteristic rash. The diagnosis can be confirmed 
by a laboratory test that detects antibodies to the measles virus. The disease can be quite 
debilitating, and its complications are among the most serious consequences of childhood 
exanthematous infections. These include otitis media, croup, diarrhea, hemorrhagic rash, 
pneumonia, parainfectious encephalitis and subacute sclerosing panencephalitis.’ The 
currently used Enders strain measles vaccine is a live more-attenuated vaccine derived 
from the Edmonston B strain by 40 passages through chicken embryo cells that were 
maintained at a lower than optimal temperature.^ 

Unlike measles, mumps is not considered a globally devastating disease. 
Nevertheless, because of its complications, it was targeted for prevention by use of a 
vaccine. The complications that prompted this were epididymoorchitis, aseptic 
meningitis, menigoencephalitis and deafness.^ The currently used live mumps vaccine in 
the United States, was developed by passing the Jeryl Lynn strain of mumps through 
numerous passages in vitro, first in embryonated hen’s eggs and then in chicken embryo 
cells.'' 

Rubella is commonly a mild disease; it afflicts children and young adults. It is 
characterized by erythematous, maculopapular, discrete rash; postauricular and 
suboccipital lymphadenopathy; and minimal fever. The disease is caused by an RNA 
virus belonging to the togavirus family. It can be transmitted transplacentally to a fetus. 
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sometimes with devastating results. The incubation period of natural rubella is 14 to 21 
days, with the characteristic rash appearing within 14 to 17 days after exposure. The 
patient is usually asymptomatic in the first week after exposure. By early in the second 
week, lymphadenopathy becomes apparent and rubella virus can usually be cultured from 
nasopharyngeal secretions. By the end of the second week, virus is detectable in the 
blood. After the 14 to 21 day incubation period, a one to five day prodromal illness 
consisting of malaise, low-grade fever, mild conjunctivitis and, occasionally, arthralgia 
can occur, but it may be minimal or absent. The rash, in most cases, appears at this time, 
begirming on the face and neck and spreading quickly to the trunk and extremities. It 
usually lasts about for about five days. The current live rubella vaccine, is a human 
diploid fibroblast vaccine, RA 27/3, that was licensed for use in the United States in 
1979.’ 

These three different live viral vaccines are combined to produce the measles, 
mumps and rubella (MMR) vaccine analyzed in this study. The American Academy of 
Pediatrics recommends that MMR vaccine be given at age 15 months and at entry into 
middle or junior high school. The Advisory Committee on Immunization Practices 
recommends that MMR be administered at 15 months and then again at school entry at 
age four to six years. The strength of the US MMR vaccination program has helped to 
dramatically reduce the number of cases of measles, mumps and rubella infection, as well 
as to reduce the amount of pain and suffering associated with each of these natural 
infections. Despite the undoubtable positive effects of MMR vaccination, there have been 
a number of recent publications that implicate the potential for debilitating serious 
reactions following pediatric immunization with MMR vaccine.^’* 
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The purpose of this analysis was to analyze the incidence rate of serious 
neurologic symptoms following primary pediatric MMR immunization of children based 
upon analysis of the Vaccine Adverse Event Reporting System (VAERS) database. The 
VAERS database is an epidemiologic datalwse that has been maintained by the Centers 
for Disease Control and Prevention (CDC) since 1990. All adverse reactions following 
vaccines are to be reported to this database as mandated by US law. The CDC requires 
written and telephonic confirmation of all serious adverse reactions and follows up 
serious reactions one-year latter to determine whether or not the patient had fully 
recovered. We and the VAERS Working Group of the CDC, analyze and publish 
epidemiologic studies based upon review of the VAERS database. Tlie VAERS working 
group has published that VAERS is simple for reporters to use, flexible by design and 
that its data are available in a timely fashion.’ 

MATERIALS AND METHODS 

In this study, the VAERS database was analyzed retrospectively for serious 
neurologic symptoms following primary pediatric MMR immunization Ifom 1994 
through 2000 that developed within 30 days among those residing in the US. The serious 
neurologic adverse reactions analyzed included: cerebellar ataxia, autism, mental 
retardation and permanent brain damage. Descriptions of adverse reactions relied upon 
those reporting them and were defined by the reporting fields contained in the VAERS 
database. The calculated incidence rates were obtained from the estimates of the 
Biological Surveillance Summaries received from the CDC, and by analyzing the number 
of children in each year’s birth cohort from 1994 through 2000 and the CDC estimates of 
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the percent coverage of each yearly birth cohorts with primary pediatric MMR 
vaccination. 

The estimates indicate that 24,825,174 doses of primary MMR vaccine were 
administered from 1994 througli 2000. Diphtheria, Tetanus and whole-cell pertussis 
(DTwcP) containing-vaccine serious neurologic reactions {a control) reported to VAERS 
from 1 994 through 2000 that developed within 30 days among those residing in the US 
were analyzed. The CDC estimates indicate that 63,035,269 doses of DTwcP were 
administered from 1994 throu^ 2000. The incidence rates of serious neurologic 
reactions following DTwcP vaccine recipients provided a background rate to compare 
against the incidence rates of serious neurologic reactions in primary pediatric MMR 
vaccine recipients. 

A search for the incidence rate of a specific adverse reaction to one vaccine would 
be expected to be similar to the incidence rate following another vaccine administered to 
a similarly aged population; whatever the inherent limitations in the precision of reported 
adverse reactions to the VAERS database, the would be expected to equally affect the 
VAERS submissions of both vaccines under study. Similarly, the number of doses of a 
type of vaccine administered, based upon the CDC estimates, should be unbiased because 
the limitations in the CDC estimates, they should equally apply to each vaccine under 
study. The assumption of equal reactogenicity between vaccines, forms the basis of our 
null hypothesis. 

The incidence rate of an adverse reaction following MMR vaccine in comparison 
to the incidence rate of an adverse reaction following the DTwcP vaccine control group 
determines the relative risk, attributable risk, the percent association and statistical 
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significance of the adverse reaction for MMR vaccine. The relative risk value is obtained 
by dividing the incidence rate of the adverse reaction following MMR vaccine by the 
incidence rate of the adverse reaction following the DTwcP vaccine control group. The 
attributable risk value is determined by subtracting one from the relative risk. The percent 
association value is calculated by dividing the relative risk value by the relative risk value 
plus one and multiplying this computed value by 100. Statistical significance was 
determined by using a 2x2 contingency table, which assumed that the total number of 
adverse reactions following the DTwcP control vaccine and tlie number of doses 
administered for the time period examined where the expected values and the total 
number of adverse reactions following the primary pediatric MMR vaccine under study 
and the number of doses administered for the time period examined were the observed 
values. The statistical package contained in Corel’s Quattro Pro was used and a p value of 
0.05 was accepted as statistically significant. 

RESULTS 

In Table 1, we summarize serious neurologic symptoms reported to the VAERS 
database following primary pediatric MMR vaccination. We analyzed the number of 
male and female reaction reports, mean and standard deviation of age in years, mean and 
standard deviation of onset in days and incidence per million MMR vaccinations. We 
found the male/female ratios for autism (3.6) and mental retardation (2.0) indicated that 
these reactions more predominantly occurred in males, whereas cerebellar ataxia and 
permanent brain damage were fairly evenly divided between male and female vaccine 
recipients. The overall mean age was approximately 1.8 years-old and the mean onset 
time range from about 5 to 10 days following MMR immunization. We found that serious 
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neurologic illnesses were reported following DTwcP vaccine as follows: 0.22 per million 
DTwcP vaccines for cerebellar ataxia, 0,29 per million DTwcP vaccines for autsim, 0,84 
per million DTwcP vaccines for mental retardation and 0.30 per million DTwcP vaccines 
for permanent brain damage. In Table 2, we summarize the relative risk, attributable risk, 
percent association, statistical significance and 95% relative risk confidence intervals for 
serious neurologic adverse reactions reported following primary pediatric MMR 
vaccination in comparison to DTwcP vaccination. We found that cerebellar ataxia, 
autism, mental retardation and permanent brain damage were all statistically significantly 
increased following primary MMR vaccination in comparison to DTwcP vaccination. 
DISCUSSION 

The results of our analysis showed that primary pediatric MMR vaccination in 
children was associated with a marked increase in serious neurologic disorders in 
comparison to DTwcP vaccination. The increase was statistically significant for 
cerebellar ataxia, autism, mental retardation and permanent brain damage follotving 
primary pediatric MMR vaccination in comparison to DTwcP vaccination. This result is 
rather remarkable considering that DTwcP vaccination itself has been accepted in the 
scientific and medical communities to be responsible for permanent neirrologic sequella 
in children.'°''’ 

Similarly, previous studies have reported on serious untoward neurological 
disorders following measles, mumps and MMR vaccinations. These studies also observed 
similar temporal relationships between the onset of serious neurological disorder and 
vaccination as was observed in this study. Weibe! et al, have reported that the clustering 
of reactions on days eight and nine following measles-containing vaccines suggests that 
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there is casual relationship between measles vaccine and encephalopathy.* In Denmark it 
has been reported there were 24 reports of temporary gait disturbances after MMR 
vaccine.''' The median onset following MMR vaccination was 6 days (range 3-25 days). 
Patients usually recovery occurred by a mean of 8 days (range 1-100 days), but 1 child 
still had gait disturbances 3 months after vaccination, They further observed that 8 of the 
24 children had a possible cerebral disorder and 3 children seen by a pediatric neurologist 
were diagnosed with a cerebellar disorder and ensuing ataxia. Cerebellar ataxia has been 
reported after natural measles, mumps and mbella. Tlie established rate of gait 
disturbances following MMR vaccine was 6 per 100,000 vaccinees. The authors reported 
that the symptoms usually disappeared within a few days but in some children they can 
last several months with cerebral involvement indicating a more severe disorder. Another 
study, analyzed 23 cases of neurological disorders that were reported to the CDC from 
•Tanuary 1965 to February 1967 following 1.4 million doses of live measles vaccine.'* 

The mean time of onset was 8.7 days for reactions following live measles vaccine. The 
incidence rate of encephalitis following live measles vaccine was 1 per 643,500 
immunizations and of chronic damage was 1 per 5 million immunizations. A study 
conducted from 1976 to 1989 in the Federal Republic of Germany analyzed the adverse 
effects of approximately 5.5 million doses of vaccines containing measles, some given as 
monovalent vaccines, some as bivalent and some as bivalent vaccines were 
administered.'* During this time, there were 433 spontaneous case reports of side-effects 
(1/12,700 doses). The most common reactions were as follows: 264 reports of fever, 159 
reports of rash, 75 upper respiratory infection reports and 21 reports of conjunctivitis. 
These reactions occurred 7-14 days following vaccination, with 2-7 days being the next 
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most common temporal period. There were 57 reports of parotitis between 7 days and 30 
days (1 per 90,000 vaccinations), 6 reports of orchitis (1 per 1 .25 million vaccinations), 

1 1 reports of thrombocytopenia (1 per 600,000 vaccinations), 41 reports of measles 
seizures, all after measles-containing immunizations, 7 of these were without fever, (1 
per 180,000 vaccinations), 13 reports of gait disturbances (1 per 420,000 vaccinations), 

16 reports of encephalitis/meningitis (1 per 1 million vaccinations) and transient EEG 
changes observed in 3% of vaccinees. In a study conducted in the United States from 
1 963 through 1 97 1 , 84 cases of neurological disorders with onset of less than 30 days 
were reported after live measles virus vaccination.'^ Among these 84 cases, 76% had an 
onset from 6 to 1 5 days following immimization. The authors conclude that the clustering 
suggests that some may have been caused by the vaccine. The incidence rate of 
neurological disorders based upon this study was 1 per 1 . 1 6 million live measles 
vaccinations. Another study found 1 8 cases of neurological complications following live 
measles vaccine administered between 1971 to 1978 in Hamburg, Germany.'® A causal 
connection was assumed by the author in 14 of the cases, resulting in an incidence of 1 
per 2,500 vaccinees. The author observed an incidence of 1 perl7,650 vaccinees of 
abortive encephalopathy following live measles vaccination. 

The pathogenesis of serious neurological reactions observed following MMR 
vaccination in this study and in other previous studies most likely reflects the direct 
effects of the three live viruses present in MMR vaccine. It has been observed that 
patients following MMR vaccination develop many of the same symptoms as if they 
were infected with natural measles or mumps infections. Patients following vaccination 
with MMR have reported development of rashes, fevers, gastrointestinal symptoms, gait- 
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disturbances and neurological disorders. The overall result of the similarities between 
natural infection and MMR vaccination, means that effects of these natural viral 
infections must be taken seriously as possible occurring at a tow frequency following 
vaccination. 

It has been observed that natural exposure to live viruses can result in autism.'®’^® 
Another study describes some of the endoscopic and pathological characteristics of 
children with developmental disorders.^' An endoscopically and histologically consistent 
pattern of ileocolonic pathology has been identified in a cohort of children with 
developmental disorders, llleal lymphoid nodular hyperplasia was found in 54 out of 58 
(93%) affected children and 5 out of 35 (14.3%) in controls (p < 0.001). Histologically 
reactive follicular hyperplasia was present in 46 out of 52 (88.5%) in affected patients 
and 4 out of 19 (29%) in ulcerative colitis controls (p<0.01). Measles virus has been 
associated with immunodysreglation and autism. It follows that those children vaccinated 
with live MMR vaccine may on rare occasions develop similar conditions. 

It has recently been hypothesized that by combining the three live viral 
components of MMR vaccine that there is an increased severity of adverse reactions 
following MMR vaccination then would be expected based upon the reactogenicity 
profiles of each of the component vaccines of MMR vaccine administered individually.^ 
We have analyzed other studies that have examined the reactivity of individual 
components of MMR and combined MMR vaccines, and found this to be true. A 
Japanese study has analyzed the incidence rate of meningitis following mumps vaccine 
and MMR vaccine.^ They found that in laboratory-confirmed mumps vaccine-related 
meningitis that patients developed at an increased relative risk following MMR vaccine 
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in comparison to mumps vaccine as follows: fever (relative risk = 4.1), vomiting (relative 
risk = 4.8), headache (relative risk = 2.0), meningeal irritation signs (relative risk = 4.8), 
convulsions (relative risk =7.5) and parotid swelling (relative risk = 2.0). They also 
reported that there was a statistically significant difference in the time interval from 
vaccination to the onset of meningitis following MMR vaccine in comparison mumps 
vaccine. Our review of a British study, found that there was an increased relative risk in 
the incidence rate of fever (relative risk =1.1), rash (relative risk = 1.6) and off-food 
(relative risk = 1 .4) adverse reactions following MMR vaccine in comparison to measles 
vaccine.^^ 

In order to alleviate many of the difficulties encountered with the MMR vaccine, 
we suggest that a killed MMR vaccine should be made available because it might help to 
reduce the number and severity of many of the adverse reactions adverse reactions 
observed following live MMR vaccine. A study conducted in England, by the British 
Medical Research Council, compared the safety and efficacy of a killed measles vaccine 
followed by a live measles vaccine against that of a live measles vaccine.^'* The study 
involved about 10,000 children vaccinated vrith a killed measles vaccine followed by a 
live measles vaccine, 1 0,000 children vaccinated with live measles vaccine and 1 6,000 
children that did not receive any vaccine. The efficacy portion of the study showed that 
those vaccinated with the combination of a killed measles vaccine followed by a live 
measles vaccine developed measles at a rate of only 12 per 1,000 children six months 
following vaccination, whereas those vaccinated with the live measles vaccine developed 
measles at a rate of 16 per 1,000 children and those that went unvaccinated developed 
measles at a rate of 94 per 1,000 children. The safety portion of the study showed that 
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seizures reported following 21 days vaccination occurred randomly following killed 
measles vaccine followed by live measles vaccine at an incidence rate of 0,7 per 1 ,000 
children, whereas they occurred non-randomly (peak from 6-9 days) following live 
measles vaccine at an incidence rate of 1 .9 per 1 ,000 children. The incidence of seizures 
in the unvaccinated group was 0.3 per 1,000 children. Additionally, there were marked 
decreases in the incidence of vomiting, malaise, rash and fever following killed measles 
vaccine followed by live measles vaccine in comparison live measles vaccine. The killed 
measles vaccine used in this study was manufactured by Pfizer Ltd. We also suggest that 
if the current live MMR vaccine is to remain in use that parents should at least have the 
option to administer each of the components of MMR vaccine individually at different 
times. 

In conclusion, this study showed the rather remarkable statistically significant 
increase, in serious neurologic conditions following primary pediatric MMR vaccination 
in comparison to a DTwcP vaccine control group. This finding confirms and extends a 
number of previous publications that patients are increased risk for developing serious 
neurologic disorders for about 5-10 days following pediatric MMR vaccination. The 
pathogenesis of these reactions appears to follow a similar course as the natural viral 
infections. In order to elevate the potential for serious neurologic disorders following 
primary pediatric MMR vaccination, we suggest that killed MMR vaccine be made 
available and if the live MMR vaccine is continued to be used that parents should at least 
have the option to take each viral component of MMR vaccine administered separately. 
Those children who develop sequella following MMR vaccine should report their 
reactions to the VAERS database and should also apply for compensation under the no- 
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fault Vaccine Compensation Act. The VAERS program can by reached 24 hours a day at 
1-800-822-7967 and the Vaccine Compensation Act can be reached at 1-800-338-2382. It 
is clear that with the potentially globally destructive effects of natural measles, mumps 
and rubella infections that continued vaccination is necessary, but improvements in MMR 
vaccine strategies should be sought to improve its safety. 
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Tables 

Table 1 . A summary of serious neurologic reactions following MMR vaccination 


Type of 

Reaction 

Number of Male 

Reaction 

Reports 

Number of 

Female Reaction 

Repots 

Mean Age 

(Years) 

Mean Onset 

(Days) 

Incidence per 

Million MMR 

Vaccines 

Cerebellar 

Ataxia 

23 

21 

L4±0.66 

4.9 ± 4.7 

1.8 

Autism 

29 

8 

1.8+ l.I 


1.5 

Mental 

Retardation 

23 

12 

1.9 ±2.0 



Permanent Bram 

Damage 

8 

9 

1.9+ 1.2 

9.7 ± S.4 

0.69 
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Table 2. A comparison of serious neurologic reactions following MMR vaccination in 
comparison to DTwcP vaccination 


T)peof 

Reaction 

Relative Risk 

Attribmable 

Risk 

Percent 

Association 

Statistical 

Significance 

95% Relative 

Risk Confidence 

Interval 

Cerebellar 

Ataxia 

8.2 

12 

89 

p < 0.0001 

4.4 to 15 

Autism 

5.2 

4.2 

84 

p< 0.0001 

3.0 to 9.2 

Mental 

Retardation 

1.7 

0.7 

63 

p < 0.05 

1.1 to 2.6 

Permanent Brain 

Damage 

2.3 

1.3 

70 

p < 0.05 

1.2 to 4.4 
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PROBLEMS WITH OBTAINING ACCESS TO THE VSD DATABASE 

The following is a timeline of events that have occurred with regards to oitr obtaining 
access to the Vaccine Safety Datalink (VSD): 

1 ) August 1-11, 2002: We made several phone calls to Dr. Robert Chen’s office at 
the Centers for Disease Control and Prevention (CDC), but were unable to reach 
him, so we left him several messages stating who we were and we were interested 
in obtaining access to the VSD (Exhibit 1). 

2) August 12, 2002: We sent an email to Dr. Robert Chen asking for formal access 
to the VSD and asking what necessary arrangements did we have to make 
(Exhibit 1). 

3) August 13, 2002: We received a telephone call from Dr. Chen’s office instmeting 
us to put into writing our formal request for access to the VSD and to send our 
request to Julie Gee, the VSD Project Coordinator. We were told that we would 
then be able to access the VSD. 

4) August 14, 2002: We sent our formal written request to Julie Gee requesting 
formal access to the VSD and asked what were the necessary arrangements by 
next-day delivery mail (Exhibit 2). 

5) August 30, 2002; We received a letter from Dr. Chen stating that he received our 
written request regarding access to the VSD and instructed us to go to the CDC’s 
website for iurther details on the next steps needed (e.g., proposal preparation) 
(Exhibit 3). 
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6) September 5, 2002: We sent a 3 page proposal as per the instructions on the 
CDC’s website to obtain formal access to the VSD database by next-day delivery 
mail (Exhibit 4). 

7) September 24, 2002: We received a letter liom William Broom stating that he 
received our proposal to analyze the VSD data. He stated that our proposal needed 
to be modified and resubmitted (Exhibit 5). 

8) September 26, 2002; We submitted our 37 page modified proposal by next-day 
delivery mail (Exhibit 6). 

9) October 24, 2002: We received a letter from William Broom stating that he 
received our proposal to analyze the VSD. He stated that our proposal needed to 
be modified further and resubmitted (Exhibit 7). 

1 0) October 29, 2002: We submitted our 1 53 page flirther modified proposal by next- 
day delivery mail (Exhibit 8). 

11) November 25, 2002: We received a letter from William Broom stating that he 
received our proposal to analyze the VSD. He stated that our proposal needed to 
be modified further and resubmitted (Exhibit 9). 

Our current situation is one in which we have communicated with the CDC for more 
than 4 months and we have yet to receive an initial approval by the CDC for our proposal 
to analyze the VSD. The CDC claims that once they approve our proposal to analyze the 
VSD, we will then be provided with a point of contact at the relevant Managed Care 
Organization (MCO)s’ Institution Review Boards (IRB)s (Exhibit 10). At this point, we 
will then have to meet the necessary requirements instituted by each MCOs’ IRBs 
without any involvement from the CDC (Exhibit 10) It is unclear how long each MCOs’ 
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IRBS will take to review our proposal or even in what manner the review process will 
take at each of the MCOs IRBs. Once we have obtained approval documentation from the 
different IRBs we must provide this documentation to the CDC (Exhibit 1 0). The CDC 
says that we will then have to pay the appropriate user fees (Exhibit 10). Once the user 
fees have been paid, the CDC will then prepare the study specific dataset so that it can be 
analyzed with SAS statistical software (Exhibit 10). 

The CDC states that the external researcher will then need to make arrangements with 
CDC/NIP for a time when the RDC in Hyattsville, MD is available and CDC/NIP can 
provide a staff person to help with technical questions and monitor the progress of the 
external researcher (Exhibit 10). The CDC states, again that user fees must be paid and 
abide by the standard practices of the RDC, which include a restriction on equipment that 
can be brought in to the RDC, signing agreements to maintain confidentiality, and 
reviewing all results for any potential breaches in confidentiality (Exhibit 10). In 
addition, proposals will be processed at the CDC and datasets will be retrieved or created 
on a first come-first severed basis. Depending on the number of requests for data from the 
VSD data files that are received, response time may vary (Exhibit 10). 

The CDC states that the RDC is a research facility located in the CDC’s National 
Center for Health Statistics facility in Hyattsville, MD (Exhibit 11). Persons wishing to 
use the Center must sign an agreement to maintain the confidentiality of the data they 
will analyze (Exhibit 1 1). External researchers are not allowed to bring in cell phones, 
pagers, or other devices that would allow them to communicate while in the RDC with 
persons on the outside (Exhibit 1 1). All output is subject to disclosure review before it 
can be removed from the RDC (Exhibit 1 1). Disclosure review will include reviewing all 
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computer output for geographic or patient-level data (Exhibit 11). Output will be 
restricted to summary tables of geographic or pafient-leve! data (e.g. line listings of 
diagnosis by study-id will be prohibited) (Exhibit 1 1). External researchers must pay user 
fees in advance; which will cover the preparation of study specific datasets, monitored 
analysis of VSD data within the RDC, and use of the research facility (Exhibit 1 1). 
Researchers may only work at the RDC under the supervision of approved staff during 
normal working hours (8:00am to 5:00pm) (Exhibit 1 1). Usage of NCHS RDC is on a 
first come, first served basis due to limited space and resources (Exhibit 1 1). In addition, 
no more than 3 external researchers from a given proposal may work at the RDC at any 
one time (Exhibit 12). 

Conclusion 

In conclusion, after more than 4 months of work we are nowhere near getting access 
to the VSD. It is not clear if we will ever get the access we have requested. Most of our 
paper work should not have been necessary. Basically, we requested initially, that we be 
allowed to repeat studies on the VSD that we have already done on the VAERS database. 
These studies have been peer-reviewed and in fact published in the medical literature. 
Therefore, they have already been shown to be appropriate and scientifically valid. 

We cannot even find out what it will cost even if we do get the permission. If we 
do get the permission we will be treated in a manner not appropriate for research 
scientists. Our access will be extremely limited. If our investigations do lead to 
interesting new ideas for further studies as they almost invariably do, we will have to go 
through the process all over again. 
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We think that we and others should be given free access to the VSD on a similar basis as 
we were given access to YEARS as was promised in the CDC Press release of 8/30/2002 
(Exhibit 13). The issues of confidentiality have already been addressed in VAERS and 
can be handled in a similar way in VSD. The access should be to the whole VSD 
database and we should be allowed to do any study that we choose. Obviously, the 
results of our studies will be subjected to peer-review as they were for our studies on 
VAERS when we submit them for publication. It is only by assuring free and complete 
access to the data by any scientific investigator that full public confidence in our vital 
vaccine programs can be fully restored. 

[Contact us to obtain copies of the exhibits.] 
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Mr. Burton. I think Dr. Weldon has a quick question for you, 
Dr. Geier. 

Mr. Weldon. I think you answered my question. Thimerosal was 
in single-dose RhoGAM injections? 

Dr. Geier. Yes. That’s the only kind of RhoGAM injection I’ve 
ever seen; and I have bought it from several companies, and they’re 
always single-dose. They come in a syringe, prefilled, and they con- 
tained, up until recently, a year or two ago, thimerosal. 

Mr. Burton. Thank you very much. 

Dr. Geier, that was an excellent presentation, as well. We’ll try 
to make sure, along with Dr. Baskin’s, this gets to everybody. I’m 
going to send this to Secretary Thompson over at HHS. I hope I 
can convince him to watch this whole presentation. 

Dr. Spitzer. 

Dr. Spitzer. Thank you, Mr. Chairman. 

In the interest of time, I will focus on the Danish study, as re- 
quested. There are somewhat related matters that I will go over a 
bit more quickly, but the main focus is on the Danish study, and 
the paper was the New England Journal paper appearing on No- 
vember 7th, which itself focused primarily on MMR. And the hy- 
pothesis declared in the paper in the New England Journal was 
about a relationship and association between the vaccine and au- 
tism, simply expressed as that, by a Danish group, about which I’ll 
say a bit more in a moment. 

So, in evaluating the hypothesis that MMR vaccination and au- 
tism are associated, they came through enlightened policy of the 
Danish Government to link data bases of the — data bases I have 
on the projection here, which are, from my experience of the Sas- 
katchewan data base, perhaps one of the best, to look at relation- 
ships between disorders and risk factors, however they might be 
exposed, properly done. 

I’ll emphasize that the linkage was with computerized data 
bases. Also, I will mention it again, they were created for other 
purposes, and they were well linked. 

Madsen has a good reputation in Europe. I worked in Europe for 
4 years on epidemiologic studies and know their work by reputa- 
tion. I have not met Madsen or any of the coinvestigators. I have 
no interest one way or another in terms of that team. 

It was sponsored and funded by the Centers for Disease Control 
and Prevention. I’ll have more to say about that. 

Let me read the conclusion from the abstract, which is very simi- 
lar to the conclusion later in discussion of the paper: “this study 
provides strong evidence against the hypothesis that MMR vaccina- 
tion causes autism,” and the emphasis is mine. 

The category of the study, it is a cohort study which was, as a 
cohort study, well done, the followup being from January 1991 to 
December 1998, 8 years, and there were over 500,000 children in 
the cohort, 440 having received MMR, or 82 percent; and they 
translated this to personal years because of the difference in time 
of followup of different children. That was appropriate to do; it was 
the right thing to do in what was a dynamic cohort — that is, op- 
posed to fixed. You don’t start with, say, 100,000 children today 
and follow them together in the future. 
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The children were introduced to the cohort as they were born, we 
call it a dynamic, and followed forward in time to determine wheth- 
er the outcome of interest, in this case, several subgroups of — sev- 
eral manifestations of autism appeared or not during that period 
of time, although the followup went on for one more year; and then 
I just show here how — ^visually how that happens. 

Now, this was a major strategic advance in epidemiology. You 
have heard me say here before words to the effect that most, if not 
all, of the epidemiology until now has been clearly shoddy. People 
think that because the discipline is in adolescents, maybe infancy, 
you can afford to be shoddy. In fact, you should pursue as high a 
standard as possible. And it’s also the first epidemiological study 
published to be adequately controlled, an adequately controlled ob- 
servational study. 

An important attribute of linked national data bases, or provin- 
cial ones like Saskatchewan, is that there is no selection bias. This 
is especially true in Denmark where well in excess of 97 percent 
of the people and the children of the country, however they en- 
tered, by immigration or birth and so on, are there. It’s not matter 
of representivity. They’re all there. So there is no selection bias. 
That’s very hard to accomplish in epidemiology when you don’t 
have this advantage. 

Now, unfortunately, the important strategic advance was not 
matched by some important, detailed methodological tactics in the 
execution of the study. That vitiates the strength of the authors’ 
conclusions, which I found unusual considering what came out in 
the data, which I’ll summarize in a moment, and in this presen- 
tation, I’ll review some of the methodological problems without 
being exhaustive. 

Let me share with you that much of what I have here is as a 
result of conversations of colleagues, some seniors, who have writ- 
ten to the New England Journal. There hasn’t been enough time 
yet to accept the things, and I need to respect confidence. I myself 
have forfeited my letter because I think it’s more important, more 
socially sensitive that it be presented here, but I cannot assume 
that of any colleague; and on one or two occasions that I have 
asked permission, it’s been denied and understandably so. They 
might get promoted. I can’t. 

Now, the key result to be published here, which leads to public 
statements of reassurance from authorities not only in this country, 
but in Europe and elsewhere, is a relative risk of 0.92 with con- 
fidence interval there, which shows no significance, as it wouldn’t 
if there is no difference — that’s for autistic disorders, one of the two 
major subgroups here; and for other autistic spectrum disorders, 
0.83, again with that confidence interval. 

And unlike the CDC study that I discussed at an earlier meeting, 
Mr. Chairman, the power here is high. Remember, it’s only 12 per- 
cent in Davis’ study. Here, it’s 80 percent to detect an authoriza- 
tion of 1.5, and I remind you that in OR, an observation of one 
shows no association, and the key results we have here with the 
confidence intervals overlap 1, and there’s the power which is quite 
adequate. In fact, it’s superior. You don’t often see that high a 
power obtained. 
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It’s curious. They never ^ve it to you. You have to calculate it 
yourself, hut that’s the way it is. 

Now, going to some of the more detailed problems — and if I went 
into everything I’d be here for 2 hours, Mr. Chairman; I wouldn’t 
be too popular even with you. But the first thing I’d like to say and 
perhaps the most important point, that of the numerator, the af- 
fected cases here, only 13 percent were reviewed. That is very inad- 
equate, especially if done for validity purposes, just for validity. 

To fail to examine all the records among the 787 children in the 
numerators of the cohort, or 738 in Table 2, that are similar, and 
without using a clinical and epidemiologic and large statistical 
multidisciplinary approach, it leaves the project wide open to errors 
and misclassification. 

They said that because it was validity and it’s a psychiatric diag- 
nosis in Denmark, they had to use psychiatrists. Well, that’s the 
last reason I’d use psychiatrists. I want validation from other 
health professionals, appropriately involved clinically and other- 
wise in the situation. 

If they say it was too much work, in a self-selected group of af- 
fected children in Britain, with which I have been working with 
Professor Leary, among others, and so on, we did nearly 500 chil- 
dren, 493 children, looked at their lifetime histories with seven col- 
leagues, including psychologists and pediatricians and so on, in 
about a month. 

In later collaboration, also of 62 of the involved, for reasons they 
became involved in laboratory study, one-third of them, 28, or 45 
percent, which is artificially high; but nevertheless, we could clear- 
ly show they were regressive; and with a bias against it, because 
we forced the situation where you waited 30 days — not just 3 or 4, 
as can happen, but we took 30 days to be very conservative — and 
it was in that little period we call them “unconfirmed.” 

The probable proportion in general populations — we could get it 
in Denmark, but they didn’t do it — is between 10 and 15 percent. 

Now, my questions are, were clinical psychologists and other cli- 
nicians involved in the Danish exercise? Was noncaseness vali- 
dated, the controls? Was there a definition of zero time for any 
manifestation? They talk about diagnoses, but zero time is when 
you first observe by a competent clinician the signs or symptoms 
related to the condition. It may take years for you to get the diag- 
nosis, especially by a psychiatrist, and the average in our studies 
was about 2.2. Other British studies go up to averages of about 5.2. 

Regressive autism, I asked the question, but I don’t think it was 
demarcated and whether there would be prolonged exposure to 
MMR when they were doing the review. 

Now, I’m going to make the most important point of the presen- 
tation, in case you need to cut me short a little bit down the line. 
Assume hypothetically — and I’m doing everything conservative — 
that there is a vulnerability to MMR-induced disease in a subgroup 
of 10 percent of the autistic cases. 

Mr. Burton. Should this be a new slide? 

Dr. Spitzer. Sorry. 

So we assumed that there’s 10 percent and we assume further 
that in the main autism group, 80 percent had been vaccinated, 
which is similar to the 82 percent we’ve seen in the paper and 95 
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percent vaccinated in the subgroup of autistics, all of it being plau- 
sible. And I stress this is hypothetical. 

Now, if you did a nested case control study within these cohorts, 
which I’ll explain in a minute, and did that design in those Danish 
cohorts, the odds ratio for MMR in that subgroup of 10 percent 
would be 4.17, which is appreciably high for preventive or thera- 
peutic medicine in pharmacal epidemiology. 

Now, combining all the autistics, the OR becomes 0.97, so that 
the 90 percent mask what’s happening in that 10 percent. 

Here I show briefly — this will be distributed — how the calcula- 
tions will be done. And I assume — and I stress it’s hypothetical. 
That’s why we don’t give confidence intervals. It would be con- 
trived. 

Now, is 10 percent trivial? Conservatively, very conservatively, 
perhaps this is half. Ten percent would represent approximately 
50,000 children in the United States alone, perhaps a little less, 
with the yearly burden of one point — I’m sorry, with a lifetime bur- 
den, it would be of 1.25 billion for just that 10 percent. It isn’t triv- 
ial. And as a public health doctor, I hope MMR can be ruled out. 

There are those that say I am biased, and I will admit it, but 
let me tell you that my bias as a public health doctor is a profound 
desire that we can exonerate this effective vaccine, because it is 
one of the most effective interventions for important problems we 
have. But the failure to demonstrate safety so far means I cannot 
recommend it, even after the Danish study, for my own grand- 
children. 

So there is the — there is the trivial figure for the 10 percent. 

Next slide. Two slides — another slide. I’m sorry. Now, next slide. 

At the core of the methods problem is that the workers described 
a very important subgroup in the introduction of their paper but 
did not examine it specifically. They did not or could not test the 
most relevant hypothesis as proposed by Wakefield. In other words, 
they were looking for a question to be appropriate for the question 
they were putting and ignoring what Wakefield and others have 
published over the last few years from clinical and laboratory and 
not epidemiology. 

Next slide. 

Now, there are also analytic issues, and these are the ones that 
I am reticent to give too much — you will see it in the literature 
within days or, at most, weeks. Now, one strength here is that 
Madsen and her colleagues used person years. That’s what you do 
in a dynamic cohort situation. I’ve seen it criticized, and I don’t un- 
derstand it because that’s a strength. However, they had allocation 
of cases to subcohorts of exposed and nonexposed which are dif- 
ficult to understand. That’s one of the two examples that I gave. 
There is an unusual distribution of ages in the cohorts to which 
you alluded to. Dr. Geier, and they have problems with measure- 
ment of clinical phenomena, and their censoring rules are surpris- 
ing or are inappropriate. 

These are just five or six of the statistical issues over and above 
that main issue of failing to protect against hiding a phenomenon 
in a subgroup by looking at the 90 percent, if you wish. 

Next slide. 
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So the questions I have first is, why did Madsen and lOM do an 
adjustment to the subcohort that removed six autistic and a total 
of 13 cases of progressive developmental disorder cases from the 
vaccinated subcohort and then place them in the unvaccinated one? 
This single adjustment reduces relative risks of autism due to 
MMR vaccination by 17 percent, from 1.26 to 1.09. 

Next slide. 

Why did Madsen not simply exclude all cases involving earlier, 
that is, nonregressive, diagnosis of autism? If they had removed all 
cases diagnosed before 2 years of age from both subcohorts, the rel- 
ative risk would have risen from 1.26 to 1.28. 

Next slide. 

Now, another problem is difficult to understand. I’m not saying 
they are wrong, but I still haven’t quite figured out what they did 
and why and how they adjust it. To age cohorts coming close to the 
end of the study or the end of followup, we have an average incep- 
tion of the disease. It’s about 3 years. If you only follow them for 
a year and a half, you are going to miss an awful lot of autistic 
cases among those exposed. So the censoring is difficult to under- 
stand, how they adjusted for it. I’m still in the process of figuring 
out and may well write an article on that with colleagues in the 
relatively near future. 

Next slide. 

Now, the classical problem of computerized data bases as they 
had, as we had in Saskatchewan, and I did a big study on beta 
agonists in Saskatchewan in — almost exactly 10 years ago, pub- 
lished in the New England Journal, the most cited paper in the lit- 
erature that year. These data bases can and are useful, but there 
the data are gathered for other purposes, and when you go into 
those data bases, sometimes you just cannot get the data you need 
because it was never gathered or it was never archived. That may 
almost certainly be the case here, and certainly variables could not 
be considered. 

There has been very, I would say, wise discussion of mercury and 
the implications a few moments ago. There was nothing about mer- 
cury in all of this and nothing mentioned. 

Next slide. 

I think we will skip this. This has to do with what I have from 
Wakefield in the literature, the fact that this is multifactorial. It 
involves interactions between potentially enabling factors, trigger- 
ing factors such as mercury and MMR working in concert, sub- 
groups genetically. You know, I don’t know much about genetics, 
and I don’t know — I don’t — can’t appreciate well how far we have 
gotten there, but I really hope we never discourage the pursuit of 
genetic information because it’s likely to be an interactive, multi- 
factorial profile which we don’t understand yet. 

Next slide. 

Now, the fourth issue is research management tactics, which re- 
fers to some of the issues that you directly or indirectly mentioned 
earlier, Mr. Chairman, you and some of the colleagues. The con- 
cerns are about the process of funding, the interaction of sponsors 
with protocol formulation and approval, compliance with protocol, 
the role of the investigators vis-a-vis sponsors in the actual conduct 
of search and the input of the CDC epidemiologist in the prepara- 
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tion of the report with its conclusions. Now, sponsors should stay 
out of it except through clear, ethical accountability patterns. Spon- 
sors should not be involved in the research. 

Was there a protocol? 

Next slide. Next slide, please. 

Was there a protocol? Who approved it? Were there any changes 
in the protocol? Who approved the changes? Who monitored the 
work in progress? Who approved the final report? Was there a sci- 
entific advisory board? What exactly was the role of the CD and its 
professionals? That I don’t know, and it’s not in published lit- 
erature, and it’s not been the appropriate thing, for now, for me to 
approach Dr. Madsen. 

Next slide. 

Now, I would like to point very quickly to epidemiologic research 
priorities based on computerized data bases. The Danish one is ex- 
cellent, it really is, for that kind of data source. And we don’t have 
it in the United States. We only have it in Saskatchewan in Can- 
ada, maybe to a lesser extent in Quebec, a few other places, per- 
haps Sweden. But in Sweden the confidentiality is so high that 
they destroy your letters before they read them. 

As I said, heavy metals and the developing immune system, all 
those issues, were not touched on for reasons I said. 

Forgive me for going on ahead. Next slide. Next slide. 

Likewise, we have heard here, and earlier testimony which I 
heard, synergistic adverse effects upon the immune system of sus- 
ceptible children could not be studied here. The triggering phe- 
nomenon couldn’t be studied in any manifestation of autism. 

Next slide. 

There is no mention of heavy metal as a likely multifactorial 
causal association. And it’s not the fault of the investigators. I don’t 
want us to go away and thinking badly of Dr. Madsen and her col- 
leagues. They are good scientists. We don’t know the pressures 
they had upon them, whether yes or no, from outside agencies. But 
this cannot be done with the Danish link data bases, as good as 
they are. It just can’t be done. 

Mr. Burton. Doctor, sir, are you near 

Dr. Spitzer. I’m almost — 2 minutes or so. 

Mr. Burton. Thank you, sir. 

Dr. Spitzer. Next slide. 

Now, it’s my view and that of others that the Madsen group 
should replicate, extend, and perform complementary designs of the 
recent work. One should also explore whether it is feasible to do 
the same in Saskatchewan, Canada. 

Next slide. 

The hallmark of science is replication, verification, and corrobo- 
ration. One study proves nothing. In any of these national 
preventional data bases, one can do cohort studies that are exten- 
sions and corroborations and — but the methods must be declared 
for analysis in advance. And unless the case control study goes into 
this representative two subcohorts, takes all the cases as cases and 
takes the probability representative sample of the controls as the 
controls, and then you have all the advantages of both cohort and 
case control in one study and at about a tenth of the cost, for that 
matter. 
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Next slide. 

Now, there must be total transparency, considering the things 
that I’ve heard from distinguished members from both parties of 
the committee. There must be a scientific advisory board monitor- 
ing all phases, especially protocol changes in progress, proposed 
publications. The majority should be epidemiologists and biostat- 
isticians. Ethics and conflicts of interest for reasons that are self- 
evident and may ultimately — should be under surveillance, perhaps 
by a community advisory board as we did in Alberta. 

And the main protocol should be published in advance. We 
should be able to critique that protocol in the peer-reviewed lit- 
erature. In major studies, that’s what my group at McGill do and 
what many groups in Europe are doing as well, even in North 
America. 

Next slide. 

A significant first step has been taken in epidemiology. It is im- 
perative that the whole feasible road of research be taken. One 
study proves or disproves nothing in any field, or two, if you take 
the lines, that one that you described. 

Thank you for your attention. 

Mr. Burton. Thank you. Dr. Spitzer. We appreciate your com- 
ments as well. 

[The prepared statement of Dr. Spitzer follows:] 
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Testimony of Walter O. Spitzer, M.D., M.P.H., F.R.C.P.C. 

Emertius Professor of Epidemilogy and Past Chairman, Faculty of Medicine, 
McGill University 

Emeritus Editor, Journal of Clinical Epidemiology 
Member, Institute of Medicine, U.S.A. 

The paper, “A population-based study of measles, mumps, and rubella 
vaccination and autism” (Slide 3) published on November 7, 2002 
describing a very good national data linkage based upon which a cohort 
study was done. It was sponsored and possibly supervised by the Centers 
for Disease Control and Prevention of the United States of America. A group 
led by KM Madsen with a good reputation in Europe did the study. The 
main conclusion from the study is “This study provides evidence against the 
hypothesis that MMR vaccination causes autism.” (emphasis mine). The 
study is a major improvement over all earlier epidemiologic investigation 
due to an appropriate controlled design. Unfortunately, the strategic 
advance was not matched by some important methodological tactics in the 
execution of the study. That vitiates the strength of the authors’ conclusions. 
Without being exhaustive.this presentation reviews some of the 
methodological problems 
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A very important attribute of the linked Danish national databases was that 
nthere was no selection bias, the curse of almost all observational 
epidemiological research. The key result published is an odds ratio of 0.92 
for autistic disorders which fails to attain statistical significance as expected 
but with good power of 0.80 for an OR of 1.5. 

The main objection is that the apparently reassuring finding it almost 
certainly misleading if you consider that autism is likely to be caused 
multifactorially and that only a small subset of autistic patients may have 
been affected by MMR. For instance, hypothetically, if only one subset had 
been identified where 1 0% of all autistics were affected by the MMR 
vaccination, the OR would be 4. 14 which is high for that 10% subset. But it 
is not a trivial subset. Conservatively, in the United States alone, 10% would 
result in a financial burden of suffering of 1 .25 billion dollars in for the 
lifetime of the children in direct expenditures alone. 

Further, there were several analytic shortcomings and problems. Censoring 
was done inappropriately particularly for the later birth cohorts. The age 
distribution of the children is unusual and questionable as the basis for 
standardization. Some important variables could not be examined at all. 
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As of December of 2002 1 have important unanswered questions on the 
study management particularly the role of the CDC . 

Madsen and perhaps Canadian investigators need to replicate, verify and 
corroborate the initial Danish study. An important step forward has been 
taken. But one study does not prove or disprove any hypothesis definitely. 
The road of research needs to be followed. Excellent research standards need 
to be matched to transparent and ethical standards of management in 
exploring the causes of the baffling epidemic of autism. 
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Mr. Burton. I think I will let Dr. Weldon start off. Doctor, would 
you have any questions? 

Mr. Weldon. Yes, Mr. Chairman. I have a question for Dr. 
Geier. 

You said the CDC or the FDA has the data as to which manufac- 
turers produce which vaccines that contain thimerosal and which 
ones don’t. And the VAERS data shows that some of them have a 
higher incidence of these neurodevelopmental disorders, and — but 
you just can’t disclose that? Is that correct? 

Dr. Geier. Yeah. There are three levels of denominators. One 
level is, how many doses of each type of vaccine were made per 
year? Which we have and can disclose, although that seems to be 
not generally available, but we have managed to get it. 

The second one is broken down by company, which we have 
under agreement that we not disclose which company. So we can 
do a study like the one I presented and compare one with and one 
without, but I couldn’t say such and such a company makes a vac- 
cine and another company makes a vaccine, and the first company 
is five times worse than the second company. 

And then the third level that they also have — and this is all pub- 
lished by them if they have it, is that they have the number of 
doses per lot number. So with that information you could inves- 
tigate the possibility of a bad lot. I looked in my VAERS data, and 
I find some lots that have far more reported reactions than others, 
but I don’t know how big the lots were. If I knew how big the lots 
were, I could tell you, yes, there was a bad lot of particular vaccine 
made in such and such a year or, no, there wasn’t. And that infor- 
mation I’ve been unable to get with or without any agreements. 

Mr. Weldon. So what you are saying is if it is an average-sized 
lot but there’s a higher incidence of side effects 

Dr. Geier. Well, I don’t know. I mean, let’s say I look at two lots, 
and one of them has 100,000 reactions and one of them has 10,000 
reactions. It could be that the 100,000 was a 10 times bigger lot. 
If I average them, that’s not valid. I have to know. And they know 
exactly how many doses were in each lot. And if they release that, 
we could look lot by lot through the VAERS data and say, well, 
there was a bad lot. Boy, it had 20 times — and we could do statis- 
tics to see whether it was just by random choice or chance or 
whether it was real that a particularly bad lot was made. 

There has been a lot of literature on bad lots. In fact, in the 
1980’s the FDA used to keep a list called the “hot lot” list, and they 
also had trouble getting the numbers. But they have the numbers 
now to do it, and they won’t release these to any scientists, and 
they won’t allow people to discuss which vaccine company makes 
a worst vaccine when they’re two of the same vaccine made by the 
same company, and I think consumers are entitled to that kind of 
information. It’s sort of like, you know, we get an automobile crash 
test and you find, gee, one car is a lot safer than the other when 
it runs into a wall, but we are not going to tell you which kind of 
car. Well, they tell us which kind of car, but they won’t tell us 
which vaccine producer. They won’t allow it to be released which 
vaccine producer makes a safer vaccine. And I think with our chil- 
dren and our lives it’s critical that we have that information. 
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Mr. Weldon. Dr. Spitzer, I always find it very interesting to 
hear you speak. It’s frequently a little hard to follow, though, not 
being a biostatistician or an epidemiologist, so I just want to make 
sure I understand you correctly. You said the Danish study, the 
Madsen study, is a good study. But is what I said in my introduc- 
tory remarks accurate, that it did not — is it the case that if MMR 
was causing the majority cases of autism, that the study is good, 
but if it’s causing a percentage less than 50 percent, then the study 
is not valid? Is that what you were basically saying? 

Dr. Spitzer. Well, what I would like to stress is that the Madsen 
study in a sense broke a barrier in being the first properly con- 
trolled epidemiological study ever done and new avenues which can 
be followed and also had the advantage of an extraordinarily good 
data base with the disadvantages 

Mr. Weldon. And I understood all that. 

Dr. Spitzer. Now, what I’m saying is, they just didn’t go far 
enough, first of all, with inadequate evaluation of the cases, both 
in terms of a small sample and in terms of how much within each 
case was looked at. We don’t have the details of that. 

And, second. I’m just saying they cannot rule out with the deci- 
siveness that they imply, they cannot rule out an association. They 
can for the totality, but they can’t say there is no subgroup that 
conceivably could be affected. 

Mr. Weldon. So is it correct 

Dr. Spitzer. And so that’s — it just didn’t go far enough, even 
though it’s a major advance in the study of autism 
epidemiologically in the last decade. 

Mr. Weldon. Is it correct to read it and interpret that MMR does 
not cause the bulk of autism in Denmark, but it may cause — it 
could cause 

Dr. Spitzer. You can infer that if you take them as a totality and 
look at them that way. It’s not detectable should it be happening 
in a subgroup. 

Mr. Weldon. But if MMR is causing a percentage — let’s say a 
percentage well below 50 percent, then that study didn’t answer 
that question 

Dr. Spitzer. No. 

Mr. Weldon [continuing]. Correct? OK. 

Mr. Burton. Can I followup on that, please? Would the gen- 
tleman yield? 

Mr. Weldon. I would be happy to yield. 

Mr. Burton. In layman’s terms, so that everybody understands, 
you are saying that it could cause 10 percent, 20 percent of the au- 
tism cases, 30 percent. Is that right? 

Dr. Spitzer. When you get up to 30 percent, it’s — but 20 percent 
or below is a concern. 

Mr. Burton. Well, see, that’s something that a lot of us — ^you 
went right over our heads with all those statistics. But you are say- 
ing that it’s possible that 20 percent of the autistic cases could be 
as a result of the MMR vaccine? 

Dr. Spitzer. Yes, and cannot be ruled out by this study. 

Mr. Burton. Thank you. 
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Dr. Spitzer. I’d use the figure 10 percent to be conservative rath- 
er than 20 , although it could be 20 . But 10 percent is what we test- 
ed hypothetically and I’d like to speak to. 

Mr. Burton. Well, 10 percent is still a considerable number of 
children. 

Mr. Weldon. Dr. Baskin, you are a clinician, I understand. Have 
you looked at the research data done by a Dr. Wakefield from Eng- 
land on the issue of MMR and autism? Are you familiar with that 
at all? 

Dr. Baskin. Yes, I’m familiar with that. I’ve actually met Dr. 
Wakefield and conversed with him. 

Mr. Weldon. OK. One of the things that I have been very con- 
cerned about since I’ve been working with the chairman on this 
issue, and it’s about 3 years now, I think this is now the third epi- 
demiologic study. There were two out of England and then there 
was this — maybe it’s the fourth one. I think there was a U.S. study, 
if I’m not mistaken. 

Dr. Spitzer. There is the Finnish study as well. 

Mr. Weldon. OK. But nobody has made an attempt to duplicate 
a clinical study like the original Wakefield research. And can you 
honestly refute Dr. Wakefield’s clinical data with all these epi- 
demiologic studies, particularly in light of the conversation I just 
had with Dr. Spitzer, that the study only — the best study we’ve had 
so far can only be used to say that MMR does not cause all autism 
cases in Denmark and that the study does not exclude the possibil- 
ity that MMR is causing a percentage of them? 

Dr. Baskin. The answer is, no, I can’t refute that. While thimero- 
sal is my major research base as a clinician, and after conversa- 
tions with Dr. Wakefield, one of his great concerns is regressive au- 
tism, the fact the child starts out normal and then gets worse, and 
another one of his great concerns is the second shot, none of these 
studies have actually looked at these subgroups in any detail. 

Mr. Weldon. I have some more questions, but I would like to 
yield back to the chairman for the moment. 

Mr. Burton. Thank you. 

Let me start with you. Dr. Baskin, and you. Dr. Geier. Because 
thimerosal — although MMR is a very important issue as well and 
important to me, I am interested in the thimerosal issue because 
it has been given to literally millions of people since the 1930’s, and 
it’s been given in more and more greater quantities in recent years 
because of the number of vaccinations involved. Do you personally 
believe from your studies that the mercury is a contributing factor 
to the cases of autism we have in this country? 

Dr. Baskin. Yes. 

Mr. Burton. Do you think it’s a large contributing factor, or do 
you have any percentages? I mean, I know this is a tough question 
and everything, but you have done a lot of research. 

Dr. Baskin. I think it’s hard to look at a percentage. I think that, 
as NIH is focusing on, there is probably an environment gene inter- 
action. In other words, a lot of children get the injection and don’t 
become autistic, and so there must be something specific or dif- 
ferent about the way a certain subgroup of children are able to 
handle toxins which, as I alluded to earlier, is known for other tox- 
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ins. I mean, that is not a foreign concept. I don’t think we yet know 
the answer to that. 

I think that one of the striking things is over the years at NIH 
and NICHD the idea of regressive autism was not well accepted. 
It was sort of originally preached that you were sort of autistic 
from birth and actually there weren’t that many children who have 
regressive autism. But the NIH with good data and with good 
science has actually reversed its position quite a bit on that, and 
this group seems to be increasing. So up to somewhere between 30 
and 40 percent of children in very conservative studies seem to 
have this regressive autism. In other words, it doesn’t seem like 
they are starting out abnormal. Something happens to them, and 
they backslide. 

So I think if you want to take a conservative estimate and you 
want to take those conservative numbers, because there are other 
studies that say 60, 70 percent of autism is regressive, I think that 
it’s a very good chance it’s more likely than not that it contributes 
or causes autism in about 40 percent of children who are autistic. 

Mr. Burton. Would you say that a child like my grandson who 
got nine shots in 1 day, seven of which contained thimerosal, would 
you say that they had a greater risk of getting a neurologic — creat- 
ing a neurological problem like autism than 

Dr. Baskin. Yeah, absolutely. I didn’t touch on that. I tried to be 
very conservative with my analysis. But, as you pointed out, these 
EPA guidelines are a small amount per day. These kids are getting 
an enormous amount all at once. And you say — you could say you 
could average the amount of a lethal injection over your lifetime 
and say, well, you never in any 1 day got a lethal dose. The only 
trouble, you’d be dead and 6 feet under the ground. So, yes. I 
mean, those are the most concerning cases, children who were OK, 
who got worse, and whose parents can link this to a single or a set 
of — a serial set of exposures to mercury. And that sounds like the 
absolute typical case that we would be most concerned about. 

Mr. Burton. Dr. Geier, I think you indicated that in some cases 
kids are getting 100 times the amount of mercury that would be 
tolerable at one time. 

Dr. Geier. Yes. In fact, some of those calculations are over 100 
times. 

Mr. Burton. So a child that got multiple vaccines in 1 day could 
conceivably be getting more than 100 times the amount, according 
to EPA, that’s a tolerable level of mercury in one fell swoop? 

Dr. Geier. Yes. And their levels are actually conservative, be- 
cause they meant by ingestion, not by injection. So their studies 
were not usually by injection. 

Mr. Burton. So the injection would be actually 

Dr. Geier. It’s worse. 

Mr. Burton [continuing]. Worse, much more lethal, so to speak. 

Dr. Geier. Yeah. I mean, there is no question that these children 
are overdosed. 

Mr. Burton. Would either one of you take nine shots in 1 day, 
knowing that seven of them contained mercury, at the same time? 
And — or would you allow that to happen to your kids or grandkids, 
whether they are healthy or not? 



116 


Dr. Baskin. You know, a mercury thermometer broke in my 
house, and I cleared everybody out of the house and went to my 
lab and got these really bioresistant gloves, and cleared it up like 
a toxic spill. 

No, of course not. It’s a really bad toxin. 

Dr. Geier. I wouldn’t. And I had a different situation. I run a 
laboratory that does chromosome analysis, and we had a mercury 
vapor bulb break. And we were located near the NIH, and we 
cleared the building and had the NIH guys come in with full body 
suits to clean out the area. 

Dr. Baskin. And I think we’ve dramatically underestimated 
what’s been in the literature for the entire last century, that this 
is a highly toxic compound. The more we look into it, the worse it 
gets. 

Mr. Burton. And it shouldn’t be injected into human beings. 

Dr. Baskin. Absolutely not. 

Mr. Burton. But one of the things — one other thing I want to 
talk about, and this is not related to my personal problems, I hope. 
And that is that older people are coming down with Alzheimer’s at 
a more rapid rate than in the past. Do you attribute that in any 
way to the levels of mercury that they are ingesting, either through 
their amalgams in their mouth or the vaccinations that they are 
getting or the food that they are eating that contain mercury? 

Dr. Baskin. I think that’s a less well-studied area. But this work 
that you described, which I was aware of, of the fact that as these 
cells die from mercury they form these kind of plaques and tangles 
like we see in Alzheimer’s disease is very intriguing and certainly 
suggests this may well be a contributing factor. 

Mr. Burton. And should be studied. 

Dr. Baskin. Absolutely should be studied. 

Mr. Burton. Dr. Geier. 

Dr. Geier. I agree. I think it’s well-studied, could be studied, but 
is very plausible. 

Mr. Burton. I don’t want to alarm everybody in the United 
States, but the Members of Congress have been getting flu vaccines 
that contain thimerosal for several years. And I want you to know 
that I don’t think that’s one of the reasons we have made bad deci- 
sions up here, although somebody might ask that question. 

Dr. Weldon, do you have any more questions of this panel? 

Mr. Weldon. Yeah. I have a couple of questions for Dr. Baskin 
about ethyl mercury versus methyl mercury. I have had some peo- 
ple say that data on methyl mercury is fairly good, but we don’t 
have good data on ethyl mercury. I take it from your testimony 
there is actually quite a bit of data on ethyl mercury and that it’s 
as toxic as methyl mercury. 

Dr. Baskin. There is more data, more and more data on ethyl 
mercury. The cells that I showed you dying in cell culture are 
dying from ethyl mercury. Those are human frontal brain cells. 
You know, there has been a debate about, well, ethyl versus meth- 
yl. But from a chemical point of view, most chemical compounds 
that are ethyl penetrate into cells better than methyl. Cells have 
a membrane on them, and the membrane is made of lipids, fats. 
And ethyl as a chemical compound pierces fat and penetrates fat 
much better than methyl. And so, you know, when I’ve began to 



117 


work with some of the Ph.D.s in my laboratory and discuss this, 
everyone said, oh, gosh, you know, we’ve got to adjust for ethyl be- 
cause it’s going to be worse; the levels are going to be much higher 
in the cells. So, I mean, I think at best they’re equal, but it’s prob- 
ably highly likely that they are worse. And some of the results that 
we are seeing in cell culture would support that. 

Mr. Weldon. Now, you said several times in your testimony that 
uptake in the brain is probably much higher than in other tissues. 
What do you base that statement on? 

Dr. Baskin. Well, the literature on methyl mercury is much bet- 
ter than ethyl on this issue. And if you look at the studies, the 
brain is 2 percent of the body weight but took 10 percent of the ex- 
posure. So that’s a fivefold preferential update. 

Mr. Weldon. This was based on people who died? 

Dr. Baskin. Right. And also on animal studies, both. 

Mr. Weldon. Animal studies? So the brain — what did they 
do 

Dr. Baskin. The brain seems to take five times more the expo- 
sure than it should. In other words, if you assume that you give 
methyl mercury and it goes everywhere in the body equally 

Mr. Weldon. You should get the same level. 

Dr. Baskin [continuing]. You should get the same level every- 
where. But the brain takes five times as much as it should have. 

Mr. Weldon. And that was based on methyl mercury? 

Dr. Baskin. Methyl mercury. Correct. 

Mr. Weldon. The Lancet study, only 40 infants. You agree that’s 
much too small a sample size to really make any conclusions? 

Dr. Baskin. Right. I mean, there are a number of problems with 
the Lancet studies as I mentioned. But certainly, if the disease oc- 
curs in one in 150 children and you only test 40, you may miss that 
child, very easily miss the child who had the problem, or at best 
maybe only catch one. Not to mention the other things that have 
been discussed by several of the panel, the most significant one 
being they drew the blood much too late. They drew the blood days 
to weeks later, whereas we know the peak level of methyl 
mercury 

Mr. Weldon. Three to 28 days. 

Dr. Baskin [continuing]. Occur within hours, within 24 hours; 
yet they drew the blood up to 27 days later. As a matter of fact, 
to me it’s very worrisome. They are still finding some mercury in 
the blood that far out. It should — ^you know, you would think it 
might be gone. 

Mr. Weldon. Is there any 

Mr. Burton. Would the gentleman yield? Would that be the rea- 
son that some families see a very, very rapid change in their chil- 
dren shortly after these vaccinations are given in large numbers? 
For instance, in our family it was just a matter of a couple days 
and — ^boom. 

Dr. Baskin. Correct. All of the data on both methyl and ethyl 
mercury suggests that the peak level — in other words, the highest 
level in the blood — is either achieved within hours or at least with- 
in 24 hours. So that’s — and, again, if it gets in the blood, the blood 
goes to the brain. We know it has a preferential tendency to be 
sucked into the brain or to cross into the brain in excess, and so 
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you would expect to see something fairly quickly. As a matter of 
fact, if somebody said 3 months later something happened, I would 
say that’s probably not related. 

Mr. Burton. Can I followup with one question here? 

Mr. Weldon. Sure. 

Mr. Burton. In animal studies, as I understand it, the animals 
evidently didn’t become ill for 14 days after the injection of the 
mercury. Are you familiar with that study? 

Dr. Baskin. It depends on which study you are talking about. 
There’s a variety of different studies. 

Mr. Burton. Well, it’s a rat study that was done in the 1950’s 
by the Eli Lilly company. Are you familiar with that? 

Dr. Baskin. I’m not familiar with that particular study. But, you 
know, in general, remember that if you are doing studies on rats 
and mice, you have to have very sensitive behavioral screens. As 
long as they are getting up and eating, I mean, they might be act- 
ing weirdly and you wouldn’t know it. So I — without knowing what 
study you’re referring to, it would be hard for me to comment on 
it. 

Mr. Burton. Thank you. 

Mr. Weldon. Is there any kinetic studies on the clearance of 
ethyl mercury that are available that could allow you to make con- 
jectures as to what the peak levels might have been based on the 
blood levels that are available in the Lancet study? Or is that infor- 
mation not known? 

Dr. Baskin. It’s known to a limited extent. 

There’s a study in pre-term infants that received vaccinations. So 
they — you know, by kind of people not thinking about it, their 
weight is very small and they receive the same dose, and so it was 
a very high level. And they looked at some of that data. But, frank- 
ly, there is not enough. 

I think one of the points in the Lancet study is they drew all 
these complicated curves saying that they knew what the phar- 
macokinetics were, which refers that they knew how the drug was 
taken up, how it was absorbed, how it was distributed, but they 
never caught a peak level. And, of course, you can’t even make a 
comment about pharmacokinetics unless you know the peak level. 

So, I mean, I think the short answer is there is some — some data 
available but not enough. 

Mr. Weldon. Dr. Geier, when this issue was first brought to my 
attention 3 years ago, I was very disturbed about the mercury 
issue. Then the CDC study that you referred to where you drew 
those curves came out; and, frankly, I was somewhat relieved with 
that data. Not being a scientist or an epidemiologist, I accepted it 
at face value. There was some initial data suggesting that some of 
the kids had language and speech development problems, and then 
they added more numbers and said that association went away. I’m 
very disturbed by these curves that you drew, though. 

So you’re saying that — I just want to make sure I understand 
you correctly — that when you plot out the data like that, you can 
actually do a calculation and it is statistically significant? 

Dr. Geier. Yes. When you — if you allow us to remove that great- 
er than 62 point 
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Mr. Weldon. Well, I want to ask you about that. You say it’s got 
to be 75. Is that based on the immunization tables and the known 
amount of 

Dr. Geier. Yes. 

Mr. Weldon [continuing]. Thimerosal in there? So they couldn’t 
have gotten 150 or 200. It had to be 75. 

Dr. Geier. Right. It had to be 75. And when you allow that point, 
then you have a curve-fitting program that tries to fit the best 
curve. And it tells you how well the curve fits to that, and it fits 
in greater than 95 percent to a logarithmic curve. 

Mr. Weldon. Not being a scientist, I can’t honestly — but I just 
know what it’s like. You know. I’m going to get the GDC people in 
my office after all this is over, and I’m going to say, OK, how do 
you respond to all of this? And I don’t think they are here today, 
right? They are not in the second panel, Mr. Chairman? Which I’m 
very disappointed by. But I would assume they are going to say 
that’s not kosher, so to speak, what you did; that’s not a valid sci- 
entific technique. 

Dr. Geier. No, I think they’re going to be upset that we used 
their intermediate data before they added all these young children 
to dilute it out. And even when they diluted it out, by the way, it’s 
still there. It just became more dilute. As far as, you know, doing 
the curve, I think they’d have to agree that, you know, if you ana- 
lyze a single point and then you compare that to analysis of several 
points as they go up, you add more likelihood that it’s significant. 
I mean, just intuitively, what’s the odds that three go up in a row? 
I mean, just supposing something is random, forget about even how 
much they go up or even what shape they go up, the odds of three 
going up in a row are not so good if they were from a random sub- 
ject. 

So it’s obvious that to intuitively that — but — and as well as 
mathematically that when you go to a kinetic curve like that, the 
curve can be significant even if each individual point is only, as I 
think they said, marginally significant. You get three marginally 
significant curves that fit like that, it becomes very significant. 

But maybe Dr. Spitzer, who is our epidemiologist and mathe- 
matician, can comment on that. 

Dr. Spitzer. Well, it’s — trying to say it in nontechnical terms — 
but it is a finding that’s being observed by appropriate rules of 
handling the data in the main. It’s usually preferable that it be de- 
clared in advance, and that 75 that he said, not in the course of 
analysis and so on, but that this is not likely to happen by chance, 
at least at the 95 percent level, or chance alone. That’s the basic 
principle. It’s a finding where the role of chance has been excluded 
to the extent of 95 percent. 

Mr. Weldon. I believe I understand. I could really go on much 
further, but I was just reminded we actually have a second panel, 
and we have been at it for 214 hours, so I will yield back. I’m sorry, 
Mr. Burton. 

Mr. Burton. No, that’s fine. Dr. Weldon. You ask more poignant 
questions than I, because you have that experience and back- 
ground. 

Before I recognize Congressman Green, who I believe is Dr. 
Baskin’s Congressman — is that correct? 
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Dr. Baskin. Yes. 

Mr. Burton. Is he a good one? 

Dr. Baskin. He is very good. 

Mr. Burton. OK. Well, I just thought I’d ask. 

Dr. Baskin. He is a good patient, too. 

Mr. Burton. That’s unsolicited testimony. 

Before I recognize him, let me just ask you one quick question 
here. Do you, all three of you, think that our health agencies have 
done enough in the research of this very, very important issue of 
the epidemic of autism? 

Dr. Baskin. My opinion is this: I think that the NIH now is gal- 
vanized and is doing more. And if, as I said earlier, if more funds 
could be set aside for this specific issue, they have the capability 
and the interest to do it. 

Mr. Burton. Have they in the past? 

Dr. Baskin. Not in the past, no, but I think they are now. 

Mr. Burton. So we have an epidemic, and up to this point they 
haven’t been doing enough. 

Dr. Baskin. Right. I think so. I think so. But I think, to be fair 
to NIH, a lot of this information wasn’t really made available; like 
I talked about agencies not talking to each other. 

Mr. Burton. What about CDC? 

Dr. Baskin. I think the CDC is not. The CDC, in my opinion, has 
been obstructionist. 

Mr. Burton. OK. How about the FDA? 

Dr. Baskin. The FDA, as they said in their own e-mails, I think 
have been asleep at the switch for decades. 

Mr. Burton. Asleep at the switch. OK. Dr. Geier. 

Dr. Geier. I think — it’s Geier. 

Mr. Burton. Geier. 

Dr. Geier. I think that they’ve been asleep, and I think that we 
found that out when we did a midline search on thimerosal. There 
are over 1,500 articles listing problems with thimerosal. And that 
doesn’t go back — the midline search goes back to 1967. Actually, 
the problem goes back farther than that. If there are 1,500 articles 
that are implying problems with thimerosal and the FDA and CDC 
knew that it was in the vaccines, something should have been 
done, more than just ignoring it. 

Mr. Burton. Thank you. Dr. Geier. 

Dr. Spitzer. 

Dr. Spitzer. Well, as I mentioned before, on this whole matter, 
particularly as it concerns MMR, I call myself a worried agnostic. 
If I, from the FDA or some of the sister major agencies around the 
world, could get assurances that we have the same quality informa- 
tion on safety of this product as we have on efficacy or effective- 
ness — and that is good — my worry would go down a bit, or go down 
quite a bit. It’s gone a little bit down with the Danish studies. But 
that’s what I have not been able to find, Mr. Chairman, is ade- 
quate, scientifically admissible evidence on the safety of the prod- 
ucts as opposed to efficacy. 

Mr. Burton. And at this point you wouldn’t give your grandkids 
the MMR vaccine? 

Dr. Spitzer. Not yet. No. Not in the foreseeable future, I don’t 
think. 
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Mr. Burton. Thank you. Well, let me just end my comment here 
by saying that the FDA and CDC and our health agencies have an 
awful lot of questions that need to be answered. But the one thing 
they could do to make the situation a lot better is if they get on — 
get on with admitting there is a problem if there were 1,500 arti- 
cles — and start really getting down to the business of studying this 
thing and devoting the amount of resources that are necessary to 
get the job done. And I want to thank you guys very much for your 
help. 

And, with that. Congressman Green, it’s good to have you with 
us. 

Mr. Green. Mr. Chairman, I did serve on this committee three 
terms ago and I moved to the Energy and Commerce to deal with 
health care. It’s interesting; I walked back in the office from a 
meeting and saw Dr. Baskin, who, one, is a great friend and great 
neurosurgeon, and I’m going to ask him to sign an affidavit that, 
yes, a Member of Congress does have a brain. But 

Mr. Burton. Did you get a flu shot this year? 

Mr. Green. I did get a flu shot in. 

Mr. Burton. Well, it has mercury in it. 

Mr. Green. OK. 

Mr. Weldon. You know, he has brain cells he’s growing in his 
lab. I was wondering if he would sell some to Members of Congress. 

Mr. Green. You know, we could use them. We could use them. 
But the issue — because we were just responding in our office to a 
letter of a family with a child with autism. And on my Subcommit- 
tee on Health Care, that our good doctor is also on, this is an issue. 
And I want to thank you for holding these hearings to help us as 
Members of Congress go further. But again, I just came in to say 
hello to my good friend Dr. Baskin. 

Dr. Baskin. Thank you. 

Mr. Burton. Before you leave, let me just say that 

Mr. Green. Thank you. 

Mr. Burton. Thank you. Before you leave, I just want to say 
that we have a bill that I’ve talked to Congressman Bilirakis, the 
chairman of your subcommittee about, that would go a long way to- 
ward helping solve the problem with the vaccine injury compensa- 
tion fund, and I really would appreciate if you’d talk to him and 
take a look at that bill. 

Mr. Green. OK. Glad to. 

Mr. Burton. Thank you very much. 

Well, gentlemen, thank you very much. We have gone way be- 
yond what we normally would, but I thought it was very important 
to let you really lay out the whole story. And with that, we will go 
to the next panel. And thank you for your service. 

Mr. Burton. The next panel is, we have the FDA and the NIH, 
Dr. Midthun, Dr. Foote, and Dr. Portier. Would you please come to 
the witness table? 

Please stand up so I can swear you in, please. 

[Witnesses sworn.] 

Mr. Burton. Dr. Midthun, do you have an opening statement? 

Dr. Midthun. Yes, I do. 

Mr. Burton. OK. You are recognized. 
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STATEMENTS OF KAREN MIDTHUN, M.D., DIRECTOR, OFFICE 
OF VACCINES RESEARCH AND REVIEW, FOOD AND DRUG AD- 
MINISTRATION, ROCKVILLE, MD; STEPHEN FOOTE, PH.D., DI- 
RECTOR, DIVISION OF NEUROSCIENCE AND BASIC BEHAV- 
IORAL SCIENCE, NATIONAL INSTITUTE OF MENTAL HEALTH, 
BETHESDA, MD, ACCOMPANIED BY CHRISTOPHER PORTIER, 
PH.D., DIRECTOR, ENVIRONMENTAL TOXICOLOGY PRO- 
GRAM, NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH 
SCIENCES, BETHESDA, MD 

Dr. Midthun. Thank you. 

Mr. Chairman and members of the committee, I am Dr. Karen 
Midthun, Director, Office of Vaccine Research and Review of the 
Center for Biologies Evaluation and Research at FDA. 

Mr. Chairman, as a physician and a parent, I want to express 
to you, the members of this committee, and to parents and physi- 
cians that I appreciate the devastating effects of autism on children 
and their families. I am here to assure you that we are working 
diligently to help ensure that the vaccines we license for use in the 
United States are shown to be safe, pure, and potent. I appreciate 
the opportunity to participate in this hearing on autism and to re- 
spond to the committee’s concerns regarding a potential link be- 
tween vaccines and autism. 

The Office of Vaccines regulates the investigation and licensure 
of vaccines. FDA’s regulatory process for licensing vaccines has for 
decades served as a model for other countries. To date, the existing 
data do not demonstrate a causal relationship between vaccines 
and autism. Nonetheless, I want to assure this committee, the pub- 
lic, and especially parents, that FDA continues to take these issues 
seriously. 

One concern that has been raised relates to the use of thimero- 
sal, a mercury compound, as a preservative in some vaccines. FDA 
recognizes and supports the goal of reducing exposure to mercury 
from all sources. Consistent with this goal, FDA has encouraged 
manufacturers to develop new vaccines without thimerosal as a 
preservative and to remove or reduce the thimerosal content of ex- 
isting licensed vaccines. 

As required by section 413 of the FDA Modernization Act, FDA 
conducted a review of the use of thimerosal in childhood vaccines. 
Our review showed no evidence of harm caused by thimerosal used 
as a preservative in vaccines except for local hypersensitivity reac- 
tions. Of the U.S. -recommended childhood immunization schedule, 
the maximum cumulative exposure to mercury from thimerosal at 
the time of this review in 1999 was within acceptable limits for 
methyl mercury exposure set by FDA, the Agency for Toxic Sub- 
stances and Disease Registry, and the World Health Organization. 
However, during the first 6 months of life, cumulative exposure to 
mercury could have exceeded the more conservative limits of the 
EPA in some cases, depending on the specific vaccine formulations 
used and the weight of the infant. Of note, all of these guidelines 
contain a safety margin and are meant as starting points for eval- 
uation of mercury exposure, not absolute levels above which tox- 
icity can be expected to occur. 

The clinical significance of exceeding EPA’s limits is not cur- 
rently known. Nevertheless, reducing exposure to mercury from 
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vaccines is warranted and achievable in principle in the United 
States because it is possible to replace multi-dose vials with single- 
dose vials which do not require preservative. 

I am pleased to be able to report substantial progress in the ef- 
fort to reduce thimerosal exposure from vaccines. Since early last 
year, all routinely recommended licensed pediatric vaccines manu- 
factured for the tJ.S. market contain no thimerosal or contain only 
trace amounts of thimerosal in the final formulation. With the 
newly formulated vaccines, the maximum cumulative exposure 
from vaccines during the first 6 months of life is now less than 3 
micrograms of mercury. This represents more than a 98 percent re- 
duction from the previous maximum cumulative exposure of 187.5 
micrograms of mercury from vaccines. 

In addition to the initiatives taken with regard to routinely rec- 
ommended childhood vaccines, FDA has also worked with manufac- 
turers to facilitate the removal or reduction of thimerosal from 
other vaccines. Two of the three influenza virus vaccines are now 
available in a formulation that contains only trace thimerosal. The 
manufacturer of the third influenza virus vaccine has announced 
that it will not manufacture this vaccine after this year. 

In 2001, the Institute of Medicine’s Immunizations Safety Review 
Committee focused on a potential relationship between thimerosal 
use in vaccines and neurodevelopmental disorders. The Institute of 
Medicine concluded that the evidence is inadequate to either accept 
or reject a causal relationship between thimerosal exposure from 
childhood vaccines and the neurodevelopmental disorders of au- 
tism, attention deficit, hyperactivity disorder, and speech or lan- 
guage delay. 

Additional studies are needed to establish or reject a causal rela- 
tionship, and we concur with that. 

The committee believes that the effort to remove thimerosal from 
vaccines was a prudent measure in support of the public health 
goal to reduce mercury exposure of infants and children as much 
as possible. In an effort to better characterize the potential toxicity 
that could have accompanied an exposure to thimerosal from vac- 
cines, FDA nominated thimerosal to the National Toxicology Pro- 
gram for further study. The nomination was accepted by the review 
committee earlier this year. 

Reports of developmental delay following vaccination have been 
submitted to the Vaccine Adverse Event Reporting System, com- 
monly referred to as VAERS. Although VAERS reports usually can- 
not establish a causal relationship between a vaccine and an ad- 
verse outcome, further study of these reports can sometimes pro- 
vide important clues and suggest directions for further research. 
EDA takes these reports seriously and is conducting a followup 
study of VAERS reports of autism. Also, EDA is pursuing promis- 
ing research involving the characterization and development of an 
animal model to study general biological principles for autism. 

By looking at ways to improve the safety of vaccines, we must 
keep in mind that childhood vaccines have contributed to a signifi- 
cant reduction of vaccine-preventable diseases, including polio, 
measles, and whooping cough. It is rare for American children to 
experience the devastating effects of vaccine-preventable illness. 
Although they provide a great public health benefit, vaccines, like 
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all medical products, are not risk free, and FDA is committed to 
continuing its efforts to reduce these risks whenever possible. 

In conclusion, FDA continues to work diligently with manufac- 
turers to eliminate or reduce exposure to mercury from thimerosal 
and vaccines. Since early last year, all routinely recommended li- 
censed pediatric vaccines manufactured for the U.S. market con- 
tain no thimerosal or contain only trace amounts of thimerosal in 
the final formulation. Although no causal relationship between vac- 
cines and autism has been established, FDA, along with other 
health and human services agencies, continues to pursue and sup- 
port research activities to increase our understanding of any poten- 
tial relationship between vaccines and neurodevelopment disorders. 

Although the prevention of disease through the use of vaccines 
is a tremendous public health accomplishment, there is more work 
to be done. I assure you that the Office of Vaccines and FDA will 
continue to make regulatory decisions and recommendations re- 
garding vaccines based on the best scientific evidence to protect the 
public health. 

Mr. Chairman, I appreciate the committee’s interest in this area, 
and look forward to continuing to work with you in the future. 
Thank you. 

[The prepared statement of Dr. Midthun follows:] 
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Introduction 

Mr. Chairman and Members of the Committee, I am Dr. Karen Midthun, Director, Office 
of Vaccines Research and Review (OVRR), Center for Biologies Evaluation and 
Research (CBER) at the Food and Drug Administration (FDA or the Agency). CBER 
regulates the development and licensure of vaccines. We appreciate the opportunity to 
participate in this hearing on autism and to respond to the Committee's concerns 
regarding a potential link between vaccines and autism. It is important to note that to 
date, the existing data do not demonstrate or even suggest a causal relationship 
between vaccines and autism. Nevertheless, we want to assure this Committee, the 
public and, especially the parents that are here today, that FDA takes these concerns 
very seriously. We want to explain FDA’s ongoing efforts in response to the issue of 
vaccines and autism. 

Childhood vaccines have contributed to a significant reduction of vaccine-preventable 
diseases (e.g., polio, measles, and whooping cough). In fact, vaccine-preventable 
infectious diseases are at an all-time low and now it is rare for American children to 
experience the devastating effects of these illnesses. Before vaccines were routinely 
administered, there were over 175,000 cases of diphtheria annually (1920-22), over 
147,000 cases of pertussis (1922-25), and over 503,000 cases of measles (1951-54) 
reported in the United States. These diseases have essentially disappeared in 
countries with high vaccination coverage, such as the U.S. Prior to the introduction of 
an infant vaccine in 1985, an estimated 20,000 cases of invasive Haemophilus 
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influenzae type b (Hib) disease, primarily meningitis, occurred annualiy in the U.S. 

Now, because of vaccination, the number of cases of invasive Hib disease has 
decreased by more than 98 percent. All of the diseases mentioned above were 
associated with significant mortality and morbidity. Nevertheiess, we need to foilow up 
on any safety concerns reiated to vaccines. 

Background 

Like aii products reguiated by FDA, vaccines undergo a rigorous review of iaboratory 
and ciinicai data by highiy trained scientists and clinicians to heip ensure the safety, 
purity, and potency of these products. From an FDA reguiatory perspective, there are 
four stages in vaccine deveiopment: the pre-investigational new drug (iND) stage 
(before the product is used in peopie), the IND stage (where human use occurs under 
limited study conditions), the license application stage (where FDA reviews the results 
of the clinical studies and the manufacturing process), and the post-licensure stage 
(following approval of the product for marketing). 

A sponsor seeks licensure of a complete product as it is formulated for use, not of its 
individual components. Human clinical studies, as required under Title 21 , Code of 
Federal Regulations (CFR) Part 312 should provide evidence of any acute toxicity from 
the use of an investigational drug, including vaccines. If any ingredient or ingredients 
cause acute toxicity, the pre-market safety data would most likely indicate acute toxicity 
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from use of the vaccine product. However, such data generally would not show 
whether any particular ingredient or combination of ingredients is the source of toxicity. 

Like other approved drug and licensed biological products, vaccines licensed for 
marketing may also be required to undergo additional, Phase IV, studies to further 
evaluate the vaccine or to address specific questions about the vaccine. For example, 
the manufacturer of Varicelia Virus Vaccine committed to perform a post-licensure 
study with fifteen years of safety follow-up. These studies will provide information about 
the effects of the vaccine in a population much larger than that exposed during clinical 
trials. The population will also be observed for a far longer period. If additional side 
effects are identified during the post-marketing phase, either pursuant to adverse event 
reports filed by health care providers or consumers, or pursuant to Phase IV studies, 
FDA would take appropriate regulatory action to protect the public health. Some of the 
options we would consider include changing the product's labeling information to reflect 
the possible side effects, or, in cases of imminent or substantial hazard to the public 
health, ordering a recall of the product. 

Because of the complex manufacturing processes for most biological products, each 
product undergoes thorough laboratory testing for purity, potency, identity, and sterility. 
Manufacturers may release lots only after this testing is documented. FDA may require 
lot samples and protocols showing results of applicable tests to be submitted for review, 
and where appropriate, further testing by FDA. The lot release program is part of our 
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multi-part strategy that helps ensure product safety by providing a quality control check 
on product specifications. 

Vaccine Adverse Event Reporting System 

Licensure of ail vaccines marketed in the U.S. is based on a beneflt-to-risk analysis of 
the safety and efficacy data submitted by sponsors to FDA, During the pre-market 
review process, manufacturers and FDA focus on identifying and understanding risks 
before an overall risk-benefit decision can be made on the product’s licensure. When 
using any drug or medical product, a person runs the risk of experiencing reactions. 
These reactions are commonly termed “side effects." They usually are identified in 
clinical trials conducted before licensure and are described in a product's labeling. 
Known side effects, discovered in the course of clinical trials, upon which a product’s 
licensure or approval is based, comprise the majority of reported adverse events after 
licensure. 

Like all other medical products, vaccines are not entirely risk-free. While serious 
complications are rare, they can occur. Vaccines are unique medical products in that 
they are generally administered to a large number of healthy individuals, primarily 
children. Therefore, it is very important to identify even rare adverse reactbns. CBER 
and the Centers for Disease Control and Prevention <CDCj jointly manage the Vaccine 
Adverse Event Reporting System (VAERS), a cooperative program for vaccine safety. 
VAERS is a post-marketing safety surveillance program that collects information about 
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adverse events that occur after the admirastratbn of U.S. licensed vaccines. Any event 
that an individual, whether a health care provider or a consumer, believes may have 
resulted from the administration of a vaccine may be reported to VAERS. Such reports 
will be included in the system, regardless of whether there appears to be a causal 
relation to the vaccine. Under FDA regulations, 21 CFR, Subpart D - Reporting 
Adverse Experiences, section 600.80, licensed vaccine manufacturers must report to 
FDA adverse experience information, and establish and maintain records. 

It should be emphasized that adverse event reports can be made by anyone, including 
health care professionals, patients, and parents. If a patient’s physician does not file a 
VAERS report, the patient can do so. FDA protects the confidentiality of patients for 
whom an adverse event has been reported. FDA encourages individuals to report to 
VAERS any clinically significant adverse event occurring after the administration of any 
vaccine licensed in the U.S. Individuals who want to make a report to VAERS can call 
VAERS at a toll-free number, 1-800-822-7967, to obtain a reporting form. Forms and 
reporting instructions also are available on the Internet at vww.fda.aov/cber/vaers.html 
and www.vaers.ora . Further, VAERS reports can be made electronically at 
www.vaers.oro . 

Follow-up Study of VAERS Autism Reports 

FDA has taken seriously VAERS reports of developmental delay following vaccination 
and wants to assure the public that the Agency is researching any possible relationship 
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between vaccines and autism. CBER is conducting a follow-up study of VAERS reports 
of autism. As part of the study, CBER, in conjunction with outside autism experts, is 
reviewing available medical records and surveying parents and others who have 
reported autism after vaccinations. The goal of the interviews is to gather information 
about demographics, clinical features, potential risk factors, family history, vaccines 
administered, time interval from vaccination to autism onset, rapidity of symptom onset, 
and interval from diagnosis to submission of reports. Another goal is to determine how 
a parent makes the association between a child's autism and vaccination. Though this 
study will not be able to determine whether vaccines cause autism, it might suggest 
hypotheses that could be further evaluated in subsequent controlled, epidemiologic 
studies. 

Autism-related Laboratory Activities 

FDA is actively pursuing research involving the characterization and development of the 
first virus-induced animal model for autism - Borna disease virus (BDV) infection of the 
neonatal rat. There is no direct evidence for any relationship between BDV infection 
and human autism. However, BDV is used as the environmental damaging agent 
because it infects the brain of newborn rats. It is important to note that BDV is not a 
cause of autism. The damage it does and the disease syndrome it produces in rats are 
used only as a “model” to study general biological principles of autism. The features of 
this model, which FDA scientists have developed over the past ten years, have 
excellent correlation with what is known about human autism including 


FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism 
House Committee on Government Reform 


December 10, 2002 
Page 6 



132 


neuroanatomical, behavioral, and neurochemical correlations. This model is being 
used in laboratories throughout the U.S. and internationally. 

Thimerosal 

FDA, together with other U.S. public health agencies, recognizes and supports the goal 
of reducing exposure to mercury from all sources. Consistent with this goal, FDA has 
encouraged manufacturers for several years to develop new vaccines without 
thimerosal as a preservative and to remove or reduce the thimerosal content of existing, 
licensed vaccines. This joint effort by manufacturers and FDA is reflected by the 
licensure of thimerosal-free products such as Comvax [Haemophilus b Conjugate 
Vaccine and Hepatitis B Vaccine (Recombinant) manufactured by Merck & Company, 
Inc.], licensed October 2, 1996, Infanrix [Diphtheria and Tetanus Toxoids and Acellular 
Pertussis (DTaP) manufactured by GlaxoSmithKline], licensed January 29, 1997, and 
Prevnar (Pneumococcal 7-valent Conjugate Vaccine manufactured by Wyeth-Lederle 
Vaccines and Pediatrics), licensed on February 17, 2000, and the removal or reduction 
of thimerosal from previously licensed products. More recently, FDA has licensed two 
additional thimerosal-free vaccines, Twinrix, a combination hepatitis A and B vaccine for 
adults (May 2001) and Daptacel, a new DTaP vaccine manufactured by Aventis 
Pasteur Limited (May 2002). 

In response to section 413 of the Food and Drug Administration Modernization Act 
(FDAMA) of 1997, FDA conducted a review of the use of thimerosal in childhood 


FDA’s Ongoing Efforts in Response to the Issue of Vaccines and Autism 
House Committee on Government Reform 


December 10, 2002 
Page 7 


133 


vaccines. Only a relatively small number of reports mentioned thimerosal as the 
suspected cause of the adverse event, and our review revealed no evidence of harm 
caused by thimerosal used as a preservative in vaccines, except for local 
hypersensitivity reactions. Under the U.S. recommended childhood immunization 
schedule, the maximum cumulative exposure to mercury from thimerosal, at the time of 
this review in 1999, was within acceptable limits for the methyl mercury exposure set by 
FDA, the Agency for Toxic Substances and Disease Registry, and the World Health 
Organization. Of note, such guidelines contain safety margins and are meant as 
starting points for evaluation of mercury exposure, not absolute levels above which 
toxicity can be expected to occur. However, the maximum cumulative exposure level 
exceeded the more conservative limits of the Environmental Protection Agency (EPA), 
set to protect the developing fetus, which is believed to be more sensitive to mercury 
exposure. The clinical significance of exceeding EPA’s limits in infants is not currently 
known. 

Nevertheless, reducing exposure to mercury from vaccines is prudent. This is 
achievable, in principle, because it is possible in the U.S. to replace multi-dose vials 
with single dose vials, which do not require a preservative. However, there are practical 
and temporal issues of implementation that must be addressed. 

We are pleased to be able to report substantial progress in the effort to reduce 
thimerosal exposure from vaccines. At this time, all routinely recommended licensed 
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pediatric vaccines that are currently being manufactured for the U.S. market contain no 
thimerosal or contain only trace amounts of thimerosal. The vaccines with trace 
amount of thimerosal licensed to date contain less than 1 microgram of mercury per 
dose, that is, a given dose of vaccine contains less than 1 part per million. The use of 
vaccines with trace amounts of thimerosal represents a greater than 98 percent 
reduction from previous maximum exposure in young infants. 

Our efforts over approximately the past three years to accomplish this goal include the 
licensure of a thimerosal-free Hepatitis B Vaccine (Recombinant) manufactured by 
Merck and Company in August 1999, and another hepatitis B vaccine with only a trace 
amount of thimerosal, manufactured by GlaxoSmithKline, in March 2000. A 
supplement for a new formulation of T ripedia, a DT aP vaccine manufactured by Aventis 
Pasteur Inc., containing only a trace amount of thimerosal was approved in March 
2001 . Additionally, Wyeth-Lederle Vaccines and Pediatrics now only markets a single- 
dose, thimerosal-free formulation of its Haemophilus b Conjugate Vaccine in the U.S. 

Therefore, all routinely recommended U.S. licensed pediatric vaccines are now 
available in either thimerosal-free formulations or in formulations that contain only trace 
amounts of thimerosal. The routinely recommended vaccines include Hepatitis B 
Vaccine, Haemophilus b Conjugate Vaccine, Measles Mumps and Rubella Vaccine, 
Pneumococcal Conjugate Vaccine, DTaP Vaccine, Inactivated Polio Vaccine, and 
Varicella Vaccine. Prior to the recent initiative to reduce or eliminate thimerosal from 
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childhood vaccines, the maximum cumulative exposure to mercury via routine 
childhood vaccinations during the first six months of life was 187,5 micrograms. With 
the newly formulated vaccines, the maximum cumulative exposure during the first six 
months of life will now be less than three micrograms of mercury. This represents a 
greater than 98 percent reduction in the maximum amount of mercury a child would 
receive from vaccines in the first six months of life. 


The Immunization Safety Review Committee of the institute of Medicine (lOM) has 
completed reviews in two areas relevant to today's hearing. The first review by this 
committee focused on a potential link between autism and the combined mumps, 
measles, and rubella vaccine. The lOM report provides no basis for implicating the 
Measles, Mumps and Rubella (MMR) vaccine as a potential cause of autism spectrum 
disorders (ASD). Recognizing that scientific studies can never be absolute in their 
conclusions, the lOM recommended further research to explore the possibility that 
exposure to MMR vaccine is a risk factor for ASD in a small number of children. The 
committee concluded that there is no need to review the existing recommendations for 
routine use of MMR vaccine at 12-15 months of age and 4-6 years of age. The 
Committee’s conclusion supports the current policy of giving the MMR vaccine as a 
combination vaccine instead of administering each of the components (measles, 
mumps and rubella) separately. The second review focused on a potential relationship 
between thimerosal use in vaccines and neurodevelopmental disorders (lOM 2001 ). in 
its report of October 1 , 2001 , the lOM’s Immunization Safety Review Committee 
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concluded that the evidence is inadequate to either accept or reject a causal 
relationship between thimeroSai exposure from childhood vaccines and the 
neurodeveiopmental disorders of autism, attention deficit hyperactivity disorder (ADHD), 
and speech or language delay. Thus, while the available scientific data do not establish 
that these neurodeveiopmental disorders are caused by thimerosal, at the same time, 
they do not establish that these neurodeveiopmental disorders are not caused by 
thimerosal. Additional studies are needed to establish or reject a causal relationship. 
The Committee did conclude that the hypothesis that exposure to thimerosal-containing 
vaccines could be associated with neurodeveiopmental disorders was bioiogioaily 
plausible. 

The Committee believed that the effort to remove thimerosal from vaccines was "a 
prudent measure in support of the public health goal to reduce mercury exposure of 
infants and children as much as possible.” Furthermore, the Committee urged that "full 
consideration be given to removing thimerosal from any biological product to which 
infants, children, and pregnant women are exposed." 


The FDA is continuing its efforts to reduce the exposure of infants, children, and 
pregnant women to mercury from all sources. Discussions with the manufacturers of 
influenza virus vaccines (which are routinely recommended for pregnant women) 
regarding thimerosal-reduced and thimerosal-free presentations are ongoing. Two of 
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the three influenza virus vaccines, Fluvirin from Evans Vaccines and Fluzone from 
Aventis Pasteur, Inc., are now available in a formulation that contains only trace 
thimerosai. The third manufacturer of influenza virus vaccine, Wyeth Laboratories, has 
announced that starting next year it will no longer manufacture flu vaccine. Discussions 
are also underway with regard to other vaccines, in particular, the diphtheria and 
tetanus vaccines and one manufacturer’s adolescent/adult formulation of the hepatitis B 
vaccine (a second manufacturer’s hepatitis B vaccine contains only trace thimerosai for 
both the pediatric and adult formulations.) In addition, all immune globulin preparations 
including hepatitis B immune globulin and Rho(D) immune globulin preparations are 
now manufactured without thimerosai. 

Thimerosai and the National Toxicology Program 

The National Toxicology Program (NTP) was established in 1978 by the Secretary of 
the Department of Health and Human Services (DHHS or the Department) to 
coordinate toxicology research and testing activities within the Department, to provide 
information about potentially toxic chemicals to regulatory and research agencies and 
the public, and to strengthen the science base in toxicology. The NTP has become a 
world leader in designing, conducting, and interpreting animal assays for toxicity and/or 
carcinogenicity. 

NTP uses a chemical nomination and selection process as a means to best use its 
resources with respect to the testing of chemicals of greatest health concern. Member 
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agencies of the NTP, including FDA, are the primary sources of nominations to the 
NTP. Because of the continued interest on the part of the public, as well as public 
health agencies, to better characterize the potential toxicity that could have 
accompanied an exposure to thimerosal from vaccines, FDA has nominated thimerosal 
to the NTP for further study to adequately assess gaps in knowledge regarding, among 
other things, neurodevelopmental toxicity. The nomination was accepted by the review 
committee earlier this year. 

Vaccine Recall 

Federal law is specific about the criteria that must be met before FDA can order a 
mandatory recall of a regulated product. Under section 351(d) of the Public Health 
Service Act, a licensed vaccine (or other biological product) shall be recalled if FDA 
determines that it “. . . presents an imminent or substantial hazard to the public health . 

. .” The available scientific data do not provide conclusive evidence that exposure to 
thimerosal in vaccines can cause neurodevelopmental disorders. Therefore, FDA does 
not have the scientific basis to conclude that thimerosal-containing vaccines “present an 
imminent or substantial hazard to the public health” for a recall order. 

FDA regulations also provide for a voluntary recall of products regulated by the FDA (21 
CFR, Part 7). A firm may withdraw a product from the market, of its own volition, at any 
time. In addition, FDA may request a firm to recall a product that is in violation of FDA 
laws and regulations and that presents a risk of injury or gross deception, or is 
otherwise defective. An agency request for recall is reserved for urgent situations such 
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as those that are necessary to protect the public health. FDA has concluded that the 
scientific data and other information do not support an FDA request for a voluntary 
recall. Vaccines are not violative per se because they contain thimerosal as a 
preservative and there is no conclusive data that they present a risk of injury. Additional 
studies on the potential for adverse effects of mercury in vaccines are continuing. 
Results of these studies will be closely monitored by FDA. 

That concludes my testimony. I would be happy to respond to any questions. 
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Mr. Burton. Dr. Foote. 

Mr. Foote. Mr. Chairman, members of the committee, I am Dr. 
Steve Foote, Director of the Division of Neuroscience and Basic Be- 
havioral Science of the National Institute of Mental Health. I am 
accompanied by Dr. Christopher Fortier, Director of the Environ- 
mental Toxicology Program at the National Institute of Environ- 
mental Health Sciences. 

I am the witness representing the National Institutes of Health 
today because I play several roles in the coordination, planning, 
and oversight of autism research at NIH. Eor example, I serve as 
a scientific program staff member of the NIH Internal Autism Co- 
ordinating Committee, a longstanding body that serves to coordi- 
nate autism research NIH-wide. Also, I have played a major role 
in organizing and implementing the NIH centers program called 
for in the Children’s Health Act of 2000, which we have named the 
Studies to Advance Autism Research and Treatment, or STAART, 
Centers Program. Finally, I have served a leadership role in the es- 
tablishment and operation of the Department of Health and 
Human Services’ Interagency Autism Coordinating Committee that 
was created under a provision of the Children’s Health Act of 2000. 

I appreciate the opportunity to talk with you about NIH’s sup- 
port of research on autism. I am a neuroscientist who has been in- 
terested in the brain and its disorders throughout my career, and, 
like others, I have found autism to be a particularly challenging 
mystery. 

My view of this disorder has been broadened and deepened by 
my continuing interactions with members of the families with au- 
tistic children and adults. I feel their urgency. An affected child 
cannot wait for research before growing up. Any potential improve- 
ment is crucial. 

I would like to acknowledge the important role of families and 
advocacy groups in our efforts. They have not only raised the visi- 
bility of autism and challenged assumptions; they have pushed for 
and often funded I might say, accelerated and expanded research 
activities. 

I testified before this committee earlier this year, but now there 
is even more recent progress to report. The basic research on au- 
tism that is sorely needed is moving forward at an ever-accelerat- 
ing pace, as is continued genetic research and studies of the etiol- 
ogy of various autism spectrum symptoms, including communica- 
tion disorders and interpersonal difficulties. Autism biomedical re- 
search is rapidly expanding as the scope and level of detail of sci- 
entific topics under active investigation is aggressively broadened. 

Several weeks ago, I attended the Second Annual International 
Meeting for Autism Research. This meeting was an exciting forum 
for this rapidly growing field. It was a meeting that just could not 
have even been imagined just a few years ago in terms of its scope 
and quality. 

Extremely important funding programs from voluntary organiza- 
tions and other Federal agencies, along with very substantial in- 
creases in NIH funding that have occurred over the past several 
years, have provided financial support underlying this growth in 
volume and quality of research. Other driving forces have been the 
advances of closely related biomedical research fields such as 
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genomics and neuroscience that have provided the necessary 
knowledge and tools for more powerful and promising insights into 
the biological nature of autism. 

In summary, biomedical research into autism is advancing rap- 
idly and NIH is playing a major role in this progress. 

I am also pleased to report that as part of the enhanced activities 
in this area, NIH has made much progress in implementing the 
provisions of the Children’s Health Act of 2000 that focused on NIH 
research activities related to autism. In terms of the requirement 
for a new centers of excellence program, NIH has issued a total of 
three requests for applications, RFAs, to implement on a fast track, 
the STAART Centers program. An RFA, as you know, is a clear 
statement to the scientific field, setting aside funds that NIH in- 
vites research in a particular area. The first RFA was for develop- 
mental grants. Those were reviewed. We funded six of those. The 
second RFA was for an initial round of competition for full center 
support. A number of applications were received, reviewed in 
March 2002, and two centers were funded. A second round of com- 
petition for full center support is in mid-cycle and the applications 
are being reviewed yesterday and today. And I was at those re- 
views all day yesterday and I was able to attend most of the re- 
views today, and they are going very well. 

When these successful applications from this round of competi- 
tion are funded during fiscal year 2003, the full network of at least 
five centers stipulated by the law will be in place. The five partici- 
pating NIH Institutes — NIMH, the National Institute of Neuro- 
logical Disorders and Stroke, the National Institute of Child Health 
and Human Development, the National Institute on Deafness and 
Other Communication Disorders, and the National Institute of En- 
vironmental Health Sciences — have committed up to $12 million a 
year, including $8 million from NIH, to fund this network at that 
level for over 5 years — for up to 5 years. This is a commitment of 
$60 million minimum. 

Another component of the Children’s Health Act was the estab- 
lishment of an Interagency Autism Coordinating Committee, the I A 
CC as we call it. The Secretary of the Department of Health and 
Human Services delegated to NIH the authority to organize the 
lACC, and NIMH was asked to lead this effort. The lACC has been 
organized and has now had its first three semiannual meetings. It 
is actively pursuing its mandate to enhance communication and ef- 
fective interaction among the several agencies that support or con- 
duct autism-related research, service, or educational activities, and 
it has engaged family and advocacy groups largely through the 
public members that were appointed by the Secretary. 

In addition to these activities, NICHD and NIDCD have competi- 
tively renewed their longstanding collaborative programs of excel- 
lence in autism. The NIH is fully committed to this important pro- 
gram, and will continue its support for both CPEA and STAART 
programs for several years into the future. And yet another recent 
enhancement of the NIH autism research portfolio, NIEHS, has 
funded two centers focused on autism research. 

We at the NIH are at a heightened state of awareness concerning 
the need for more research on autism due to the clear magnitude 
of this major public health problem and due to the work of many 
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people within and outside this room. We have heen making 
progress. In fiscal year 1998, NIH support for autism research to- 
taled about $26 million; by fiscal year 2001, which is the latest 
year for which we have official numbers, the total was about $55 
million. 

To put this in perspective, the NIH commitment to autism re- 
search has more than doubled in these few years. 

In terms of the specific questions in your letter of invitation, 
there are a number of active and planned projects that address the 
concerns you raise. NIH recently furnished you with a summary of 
the research activities sponsored by the National Institute of Al- 
lergy and Infectious Diseases and by NIEHS designed to address 
questions about thimerosal, ethyl and methyl mercury, and the 
search for other environmental risk factors for autism. 

Another question you raised was about treatments, and several 
institutes are sponsoring numerous projects dealing with treatment 
interventions for autism, and the STAART Centers Program in- 
cludes a primary emphasis on such studies. 

So to summarize and finish, NIH is on schedule in terms of im- 
plementing the letter and the spirit of all aspects of Title I of the 
Children’s Health Act, including a broadly based increase in autism 
research support, the initiation of a new centers of excellence pro- 
gram, and enhancement of genetic and other research resources, 
and the establishment of the Interagency Autism Coordinating 
Committee. 

That concludes my testimony. And Dr. Portier and I would be 
glad to answer any questions. 

[The prepared statement of Mr. Foote follows:] 
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Mr. Chairman, Members of the Committee. I am Dr. Steve Foote, Director of the 
Division of Neuroscience and Basic Behavioral Science at the Nationai Institute of 
Mental Health. I am the witness representing the National Institutes of Health (NIH) 
today because I play several roles in the coordination, planning, and oversight of autism 
research at NIH. For example, I serve as a scientific program staff member of the NIH 
internal Autism Coordinating Committee (NIH/ACC), a long-standing body that serves to 
coordinate autism research NIH-wide. Also I have played a major role in organizing and 
implementing the NIH centers program called for in the Children’s Health Act of 2000 
(P.L. 106-310), which we have named the Studies to Advance Autism Research and 
Treatment (STAART) Centers program. Finally, I have served a leadership role in the 
establishment and operation of the Department of Health and Human Services (HHS), 
interagency Autism Coordinating Committee (lACC) that was created under a provision 
of the Children’s Health Act of 2000. 

I appreciate the opportunity to talk with you about NIH support of research on autism. I 
am a neuroscientist who has been interested in the brain and its disorders throughout 
my career, and, like others, I have found autism to be a particularly challenging 
mystery. My view of this disorder has been broadened and deepened by my continuing 
interactions with members of families with autistic children and adults. I feel their 
urgency; an affected child cannot wait for research before growing up. Each day, each 
potential improvement, is crucial. I would like to acknowledge the important role of 
families and advocacy groups in our efforts. They have not only raised the visibility of 
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autism and challenged assumptions, they have pushed for accelerated and expanded 
research activities. 

I testified before this Committee earlier this year, but now there is even more recent 
progress to report. The basic research on autism that is sorely needed is moving 
forward at an ever accelerating pace, as is continued genetic research, and studies of 
the etiology of various autism spectrum symptoms including communication disorders 
and interpersonal difficulties. Autism biomedical research is rapidly expanding as the 
scope and level of detail of scientific topics under active investigation is aggressively 
broadened. Several weeks ago I attended the Second Annual International Meeting 
For Autism Research. This meeting was an exciting forum for this rapidly growing field. 
Extremely important funding programs from voluntary organizations and other federal 
agencies, along with very substantial increases in NIH funding of this area that have 
occurred over the past several years, have provided the financial support underlying 
this growth in volume and quality of research. Other driving forces have been the 
advances of closely related biomedical research fields, such as genomics and 
neuroscience that have provided the necessary knowledge and tools for more powerful 
and promising insights into the biological nature of autism. In summary, biomedical 
research into autism is advancing rapidly, and NIH is playing a major role in this 
progress. 
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I am also pleased to report that as part of the enhanced activities in this area NIH has 
made much progress in implementing the provisions of the Children’s Health Act of 
2000 that focused on NIH research activities related to autism. In terms of the 
requirement for a new centers of excellence program, NIH has issued a total of three 
Requests For Applications (RFA) to implement, on a fast-track, the STAART Centers 
program. An RFA is a clear statement to the field - setting aside funds - that NIH 
invites research in a particular area. The first RFA was for developmental grants to 
provide funds for teams of investigators as they prepared to compete for full center 
support. Six grants were awarded under this RFA. The second RFA was for an initial 
round of competition for full center support. A number of applications were received, 
reviewed in March 2002, and two centers were funded. A second round of competition 
for full center support is in mid-cycle, and the applications are being reviewed yesterday 
and today. When the successful applications from this round of competition are funded 
next year, the full network of at least 5 centers stipulated by the law will be in place. 

The 5 participating NIH institutes [NIMH, the National Institute of Neurological Disorders 
and Stroke (NINDS), the National Institute of Child Health and Human Development 
(NICHD), the National Insitute on Deafness and Other Communication Disorders 
(NIDCD), and the National Insitute of Environmental Health Sciences (NIEHS)] have 
established a pool of $12M per year (including $8M per year from NIMH) to fund this 
network. This is $60 million at a minimum. 
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Another component of the Children’s Health Act was the establishment of an 
Interagency Autism Coordinating Committee - the lACC. The Secretary of the 
Department of Health and Human Services delegated to NIH the authority to organize 
the lACC, and NiMH was asked to lead this effort. The lACC has been organized and 
has now had three semi-annual meetings. It is actively engaged in its mandate to 
enhance communication and effective interaction among the several agencies that 
support or conduct autism-related research, service, or educational activities, and it has 
engaged family and advocacy groups, largely through the public members that were 
appointed by the Secretary. The NIH/ACC provides a continuing framework that allows 
program scientists and directors of the relevant institutes to come together to plan and 
conduct research, and it communicates closely with the lACC. 

In addition to these activities, NICHD and NIDCD have competitively renewed 
their long-standing Collaborative Programs of Excellence in Autism (CPEA). The NIH is 
fully committed to this important program, and will continue its support for both CPEA 
and STAART programs for several years into the future. In yet another recent 
enhancement of the NIH autism research portfolio, NIEHS has funded two centers 
focused on autism research. 

We at the NIH are at a heightened state of awareness concerning the need for 
more research on autism: due to the clear magnitude of this major public health 
problem and due to the work of many people within and outside this room. And, we 
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have been making progress. In FY 1998, NIH support for autism research totaled 
about $26M: by FY 2001 , the total was about $55M. To put this in perspective, the 
NIH commitment to autism research more than doubled in these few years. In terms of 
the specific questions in your letter of invitation, there are a number of active and 
planned projects that address the concerns you raise. NIH recently furnished you with 
a summary of the research activities sponsored by the National Institute of Allergy and 
Infectious Diseases and NIEHS designed to address questions about thimerosal, ethyl 
and methyl mercury, and the search for other environmental risk factors for autism. 
Several institutes are sponsoring numerous projects dealing with treatment 
interventions for autism, and the STAART Centers program will include a primary 
emphasis on such studies. 

In summary, NIH is on schedule in terms of implementing the letter and the spirit 
of ail the aspects of Title I of the Children’s Health Act, including a broadly based 
increase in autism research support, the initiation of a new centers of excellence 
program, an enhancement of genetic and other research resources, and the 
establishment of the lACC. 

That concludes my testimony. I would be happy to answer any questions. 
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Mr. Burton. Thank you. I just have a few questions here, and 
then I’m going to let Dr. Weldon ask some questions. But I will 
have a number of other ones that I think are relevant and impor- 
tant after he concludes. 

I believe Dr. Geier indicated that since the 1980’s, there have 
been 1,500-plus articles written in scientific journals about the 
problems with mercury and thimerosal. Why haven’t the health 
agencies of our government done something about it before now; 
1,500 articles. Dr. Midthun. 

Dr. Midthun. The review that we did in response to FDAMA 
went over the literature that existed, and it was our assessment 
that certainly, as Dr. Baskin was saying, we all know that mercury 
itself in larger amounts is clearly a toxicant. But our assessment 
was that the amounts that were present in the vaccines, that there 
did not — there was — that those were safe and effective, and that 
certainly though our assessment was that whenever possible it’s 
good as a precautionary measure to limit the exposure to mercury 
from any sources, and in the United States, since we do have the 
ability and principal to use to single-dose presentations that don’t 
require a preservative, that would be the appropriate precautionary 
step to take. 

Mr. Burton. Why haven’t we done that before now? I mean, in 
1998, the FDA showed it was concerned about the neurotoxic effect 
of mercury from cumulative dosing. And if you look at exhibit No. 
3 — do you have that in front of you? 

[Exhibit 3 follows:] 
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MEMORAiSIDmd 


Date: 

September 17, 1998 


From: 

Marion F. Gruber, Ph. 

• D, DVRPA/OVRR 

To: 

M . C . Hardegree , M . D . , 

N. Baylor, Ph. D. 

, Director, OVRR 

Through: 

K. Goldenthal, M.D,, 

Director, DVRPA 

Subject: 

POINT PAPER "PREChINICAL REPRODUCTIVE 
FOR VACCINES" 

Purpose: 




a) To obtain feedback and concurrence from OVRR and CBER upper 
management on the recommendations made by the maternal 
immunization working group with regard to reproductive toxicity 
study requirements for vaccines pending licensure and to obtain 
concurrence that these recommendations may be used in discussing 
reproductive toxicity study requirements with sponsors 

b) To generate a working document to promote consistency among 
OVRR reviewers 

This document does not contain detailed proposals for 
reproductive toxicity studies for specific vaccine products. 

These will be the subjects of further discussions by the maternal 
immunization working group provided that concurrence on the 
concepts contained in this document have been obtained. 


Rationale: Maternal immunization is intended to prevent 
infectious disease in the vaccinee and/or young infant through 
passive antibody transfer from mother to fetus. Although 
preclinical reproductive toxicity studies prior to licensure of 
vaccines intended for maternal immunization and/or women of child 
bearing age are critical in assessing the potential for the 
developmental toxicity of the product, OVRR has no written policy 
to date addressing such requirements. In addition, the 
performance and design of preclinical reproductive toxicity 
studies for vaccines to support their use for maternal 
immunization has not been addressed in the scientific literature. 
A maternal immunization working group was formed in January of 
1998 which includes scientific staff from OVRR and toxicologists 
from OTRR and CDER\ 

The purpose of this working group is to optimize the advice gi 
to sponsors regarding the preclinical testing for specific 
'Previous attendees of the maternal immunization working group' CBER/OVRR: M.Gruber. M.Hardegrec. 
N.Baylor, K.Goklenthai, D.Chandler, K.Midthun, D.Pratl. VJohnson. I.CHfford. L.Ball. A.Geber, C.Frasch, 
C-Deal, L.McVittie, L.Henchal, L.Falk, M.Monser, P.Richman, B.Sheets; CBER/OTRR: D.Green, M.Serabiar 
CDER:K.Hastings 
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vaccine products as well as to develop comprehensive policy for 
reproductive toxicity study requirements for vaccines indicated 
for maternal immunization and/or immunization of women of 
childbearing age. 

The following summarizes the recommendations for reproductive 
toxicity studies for vaccines: 

Freclinxcal Reproductive toxicity studies for vaccines indicated 
for immunization of pregnant women: 

Reproductive toxicity studies should be conducted for every 
vaccine indicated for immunization of pregnant women. These 
studies should be completed prior to initiation of Phase 1 
clinical trials involving pregnant women. 

In addition to safety trials in pregnant women pre-licensure, 
pregnancy registries should be established for the purpose of 
effectively monitoring for any adverse events experienced by the 
vaccinated pregnant females, as well as to track any 
developmental toxicities displayed by the offspring post 
licensure . 

Freclinical reproductive toxicity studies for vaccines indicated 
for immunization of adolescents and adults 

Reproductive toxicity studies should be conducted prior to 
licensure for all vaccines indicated for adolescents and adults 
of childbearing age due to the increasing number of vaccines that 
are recoininended for this population even though this has not been 
required by OVRR in the past. This position is further supported 
by the fact that reproductive toxicology studies are required for 
some products licensed by OTRR and for the majority of products 
that are regulated by CDER. Further discussions will be needed 
regarding the stage of product development by which the 
preclinical reproductive toxicity evaluation should be completed. 

It is recommended that pregnancy registries be established to 
monitor the safety of these vaccines post licensure. Of 
particular concern is the administration of the vaccine to 
pregnant individuals . 

[Note that in CDER data from teratogenicity studies are generally 
obtained before proceeding to Phase 2 studies. All reproductive 
toxicity studies, to include male fertility, teratogenicity, and 
postnatal development, are generally conducted before initiating 
Phase 3 clinical trials.] 

Preclinical versus clinical experience with vaccines: 

Clinical data that may have been obtained from a small number of 
pregnant women enrolled in non-IND studies immunized with an 
investigational vaccine do not replace the need for comprehensive 
reproductive toxicity studies. 
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However, clinical experience derived from immunization of 
pregnant women may be helpful in the evaluation of the potential 
for any adverse outcome on the viability and development of 
offspring. Such information may also aid in the design/monitoring 
of appropriate preclinical studies. 

Design of reproductive toxicity studies 

Males 


The potential adverse effects on male fertility should be 
assessed if the vaccine indication includes the male population. 
This is particularly important for products that are given to 
military forces, e.g., the Anthrax and Botulinum toxoid vaccine. 
However, additional discussion will be required regarding the 
details of the types of studies needed for these products. The 
ICH S5B document may serve as guidance in the design of these 
studies (Reproductive Toxicology: Male fertility studies, April 
5, 1996, FR 15360, Vol.61, No. 67) 

Females 


While the type of study performed depends on the clinical 
indication and the product, in general, relevant information can 
be obtained by conducting Segment II teratology studies and/or 
studies designed following stages C - E of the ICH guidance 
document entitled "Detection of Toxicity to Reproduction for 
Medicinal Products" (September .22 , 1994, FR 48746, Vol.59, No. 
183) 

It is important that a postpartum follow-up period be included 
in the design of the study, in order to evaluate the active 
immune response in the offspring following vaccination of 
pregnant females . 

The reproductive toxicity study should be designed to include: 

1) the detection of antibody production in the pregnant animal; 

2) the feasibility of antibody transfer from the pregnant female 
to the fetus through antibody measurements in the newborn. 

General Considerations 


All available clinical experiences in pregnant females should be 
considered for any potential application to the design of 
reproductive toxicity studies in animals. 

All data generated from prior acute or repeat dose preclinical 
toxicity studies should be reviewed for their possible 
contribution to the interpretation of any adverse developmental 
effects that appear in the reproductive toxicology studies. 
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Reproductive toxicity studies should include a dose response 
component in order to assess 1) the ability of a certain dose of 
vaccine to elicit an antibody response and 2) the effect (s) that 
a particular dose has on the dam and on the conceptus . 

The immunization interval and frequency of immunization (s) in a 
reproductive toxicity should be based on the clinically 
proposed immunization interval and its timing, i.e., use of the 
vaccine at pre-conception or during the 1"', 2"^, and/or 3"" 
trimester. 

Reproductive toxicity studies for vaccines similar in 
structure and/or activity to other compounds : 

Although the reproductive toxicity potential of a "prototype" 
vaccine may have been assessed and the similarity between the 
"prototype" vaccine cuid a new investigational vaccine (s) may have 
been established in terms of the manufacturing process, product 
characterization and clinical safety, additional reproductive 
toxicity studies using the final clinical vaccine formulation may 
be necessary (e.g., 9 versus 11-valent pneumococcal conjugate 
vaccine; multivalent versus monovalent GBS vaccine) . [Note that 
in CDER, reproductive toxicology studies are usually performed 
for every new "molecular entity", with only few exceptions.] 

Reproductive toxicity studies should be performed for all 
vaccines that belong to a similar class (e.g., polysaccharide 
vaccines) , but which contain components derived from different 
organisms, or where different manufacture and/or purification 
procedures are employed. 

Use of mercury containing preservatives in vaccines intended for 
maternal immunization: 

The FDA Modernization Act (FDAMA) of 1997, Section 413 (c)(2), 
states that "...regulations shall be designed to protect the 
health of children and other sensitive populations from adverse 
effects resulting from exposure to, or ingestion or inhalation or 
mercury. " 

For investigational vaccines indicated for maternal immunization, 
the use of single dose vials should be required to avoid the need 
of preservative in multi dose vials as required by the Code of 
Federal Regulations (CFR) . Of concern here is the potential 
neurotoxic effect of mercury especially when considering 
cumulative doses of this component early in infancy. All 
mercury-containing vaccine formulations should be evaluated in 
appropriate preclinical reproductive toxicology studies that 
include the assessment of postnatal behavioral and developmental 
endpoints (This topic is being addressed by the FDA-wide worlcing 
group on mercury-containing drugs) . 


CBER/ DVRPA : preparedbyMGruber { DVRPA) ; 8/ 17 / 9 8 
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What are Pregaancy Registries? 

• Prospective, active, systenric data collection 

- Prospecdve - pregnancy idortified before 
outcome is known 

- Sponsor recruits «cp<»ed women 

- Detennines outcmne of each pregnancy 

- Calculates rate of any ccHUplications/feta] 
abnormaiities/birth defects 

- Con^}arison to rate in unexposed women 


Whea to Consider a Registry? 

• Animal findings of concern or ambiguous 

• Similarity to product previously known to 
be a concern 

• Human findings of concern 

• Expected high use of product in women of 
rcfH-oductive age 

• Products necessary to treat a condition with 
high morbidity during pregnancy 

• Live, attenuated vaccines (or other products 
causing subclinical infection) 


Timing and Scope of Registries 

• Consideration for phase IV commitment 

• Best to initiate with product launch 

• Include information on registry availability 
in product label 

• Multiple sponsors may collaborate 

• Two recent examples ... 
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Gruber, Marion 

From; Ken Hastings 301 -827-2336 FAX 0)1 -827-2523 (HAST!NGSK@cder.fda.gov] 

‘«nt: Wednesday, October 14, 19^ 3:^ PM 

i: M CAROLYN HARDEGREE (FDACB) 

KAREN L GOLDENTHAL (FDACB); MARION F GRUBER (FDACB); Frank Sistare; Steve 
Hundley 

Subject: Thimerosal 

Sensitivity: Confidential 


Carolyn: Steve Hundley, a PhamVTox reviewer in DSPtDP, has just about 
completed a review I asked him to do ot the published Pharm/Tox 
infoimation on thimerosal. I will forward his review to you when it is 
finalized, but his conclusion, basically, is that there Is little in the 
literature to support the idea that thimerosal is a significant hazard 
at the doses used In vaccine products, but that there might be some 
"holes" in the data base that could be addressed by appropriate animal 
studies (e.g. repro tox, metabolism). I have had some communication 
with Frank Sistare, Director of Applied Pharm Research in OTR. 
concerning pxsssibly doing some tox stucHes with thimerosal, but one 
issue that Frank would like some clarification on is the Importance of 
the issue. My response was that this was probably going to be fairly 
Important, based on the need to use thimerosal In multi-use vials, and 
the fact that the Europeans appear to want to essentially ban it from 
use in vaccines and that (I thought) there was some language in FDAMA 
about removing mercury-containing preservatives from drugs and 
Wologics. I think Frank wants to get a sense of the scope of this 
issue before getting too involved in looking at research possibiliHes. 

\an you give us some Idea as to how serious this issue is? 

• hanx- 
Ken 
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Dr. Midthun. No, I don’t. Could I please see those? 

Mr. Burton. Give that to them, would you please. 

I want to read you what — this is a memo from Dr. Marianne 
Gruber to Dr. Carolyn Hardegree and Dr. Norman Baylor of the 
FDA. It’s dated September 17, 1998, and it’s entitled “Point Paper, 
Preclinical Reproductive Toxicity Studies for Vaccines.” 

And on No. C there, if you are looking at it, it says — Dr. Gruber 
says, for investigational vaccines indicated for material immuniza- 
tion, the use of single-dose files should be required to avoid the 
need of preservatives in multi-dose vials as are required by the 
Code of Federal Regulations. Of concern here is the potential neu- 
rotoxic effect of mercury, especially when considering cumulative 
doses of this component early in infancy. All mercury-containing 
vaccine formulations should be evaluated in appropriate preclinical 
reproductive toxicology studies that include the assessment of post- 
natal, behavioral, and developmental end points. 

Read that? 

Dr. Midthun. I am sorry, I don’t see point C on here. I am look- 
ing at exhibit 3, and I see A and B. 

Mr. Burton. It’s on page 4. 

Dr. Midthun. Page 2 — 3. 

Mr. Burton. And these are some of your 

Dr. Midthun. I still — I’m sorry, don’t see point C on page 4. I 
see the heading, the first bold heading. 

Mr. Burton. The last paragraph down at the bottom. 

Dr. Midthun. For investigational vaccines indicated for maternal 
immunization. That paragraph? 

Mr. Burton. Yeah. 

Dr. Midthun. OK. Let me take a look at that, please. 

Mr. Burton. All right. 

Dr. Midthun. This is a specific reference to maternal immuniza- 
tions, specifically evaluating investigational vaccines to administer 
to pregnant women. 

Mr. Burton. Right. 

Dr. Midthun. And there, you know, the — obviously, again, as a 
precautionary measure to limit the exposure to mercury and also 
to evaluate any vaccine that is investigational that you are trying 
to evaluate for that particular use that these kinds of studies 
should be done. So this is a specific reference to vaccination of 
pregnant women, for vaccines indicated for them. 

Mr. Burton. So let me get this straight. There are 1,500 articles 
written about the problems with thimerosal and vaccines, we have 
had a 40fold increase in the number of children that are autistic. 
You had this statement regarding pregnant women, and yet you 
didn’t think that there was any concern about children, infants, 
getting these vaccines that had thimerosal in them at that time? 

Dr. Midthun. Again, I haven’t had an opportunity to look at this 
whole — this whole memorandum, but I think that clearly this re- 
lates to a time pursuant to the FDAMA — FDA Modernization Act 
of 1997 — when a process was initiated to review mercury in general 
in all drugs and biologies, including, of course, vaccines. 

Mr. Burton. Do you think mercury is a bad thing to be putting 
in your body? 
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Dr. Midthun. I think we recognize that mercury in large 
amounts clearly is harmful. 

Mr. Burton. How much is a large amount? 

Dr. Midthun. You know, there are different studies that have 
been done to look at that. And I think that some of the studies that 
came out of the Faroe Islands indicated that perhaps lower 
amounts could cause problems based on subtle year developmental 
observations that were seen in that study. Although my under- 
standing was that some of the interpretations of that study were 
also somewhat confounded by the probable exposure to PCBs. 

Mr. Burton. Enough. Enough. That’s enough. I just don’t want 
to hear any more of that. Take a look at this slide that’s up here, 
would you please. That shows the amount of money that is spent 
on diabetes at the top, AIDS next, and autism at the bottom. And 
autism is one of the fastest growing epidemics in the country. Why 
is it we’re spending such a small amount on research? I know Dr. 
Foote says we’re spending more. But even if we were spending the 
$55 million you’re talking about we’re spending $2,770,000 on 
AIDS and $845,000 on diabetes, not to diminish those, they’re very 
important. 

But one of the fastest growing, if not the fastest growing epi- 
demic in the country is autism. And we’re spending just a minute 
amount on that when we’re going to have these kids with us for 
life and they’re damaged. Why is it more research hasn’t been done 
before now? 

Mr. Foote. Well, as you know, these budget figures are the bot- 
tom line of a very complex set of processes. Certainly we are 
doing — we are engaged in a lot of activities designed to increase the 
number of investigators who are capable of constructively utilizing 
research funding to study questions about autism. And that’s one 
of the major hopes we have for the autism centers program is that 
these will create sites at which young people can get intensive 
training in autism-related issues. And it is our full expectation that 
then they will become qualified and highly competitive investiga- 
tors for NIH funds. 

Mr. Burton. How many studies are currently going on? 

Mr. Foote. How many autism-related research grants 

Mr. Burton. Studies, that the Federal Government is funding, 
how many are going on right now that are started? 

Mr. Foote. I don’t think I can speak for the entire Federal Gov- 
ernment, but there are five NIH institutes that fund autism re- 
search and it runs up into probably a few hundred grants. 

Mr. Burton. When does all this start, do you know? 

Mr. Foote. Well, as I indicated in my opening remarks, autism 
research has been going on in some substantial degree for at least 
a decade at NIH, but the exponential curves that we’ve been dis- 
cussing certainly apply to the amount of money going into autism 
research, which has increased very dramatically over the past few 
years. 

Mr. Burton. Are there still vaccines in doctors’ offices right now 
today that contain thimerosal that are being given to children? 

Dr. Midthun. I don’t believe so, no. As I mentioned, all vaccines 
for the routine recommended childhood immunization series start- 
ed 2001 have been manufactured either thimerosal free or with 
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markedly reduced amounts of that thimerosal. Now, that’s just the 
vaccines that are in the routinely recommended immunization 
schedule. As I mentioned, influenza vaccines which are not part of 
that recommended schedule but were encouraged to be adminis- 
tered by the ACIP, although they’re not yet part of the routine 
schedule, those are now available in a thimerosal trace formulation 
for both of Evans vaccines and Aventis Pasteur vaccines. 

As I mentioned, Wyeth announced its intentions not to manufac- 
ture an influenza vaccine after this year. But the other two do offer 
this trace thimerosal presentation. However 

Mr. Burton. But they still have that thimerosal in them. 

Dr. Midthun. Yes, they still also have multi-dose vials that do 
contain 

Mr. Burton. Why don’t they go to single-dose vials? 

Dr. Midthun. I know that they are considering the feasibility 
of 

Mr. Burton. Why don’t you tell them to do that? 

Dr. Midthun. We consider these vaccines, which also contain thi- 
merosal as a preservative to be safe and effective. However, we do 
consider that it’s important to have vaccines 

Mr. Burton. Did you hear any of the testimony earlier from 
those people that were testifying, those scientists and doctors? 

Dr. Midthun. Yes, I did. 

Mr. Burton. Did you see the study from Canada there that 
showed the damage that’s done when a very minute amount of 
mercury is given, put in proximity to brain cells. 

Dr. Midthun. I think it’s hard to extrapolate that data to what 
actually happens in a clinical situation. 

Mr. Burton. You know, every study that’s been done. Doctor, 
that you guys put forth showing that there’s no correlation between 
thimerosal and autism doesn’t say categorically that thimerosal 
doesn’t cause autism. They never say that. Can you are tell me 
right now categorically without any doubt whatsoever that mercury 
in vaccines does not cause autism? 

Dr. Midthun. I think what I’d have to say is what the Institute 
of Medicine concluded is that the body of evidence neither 

Mr. Burton. I want you to give me a yes or no. Can you tell me, 
can you say right now just flat out, just say can you tell me with- 
out any doubt whatsoever that the mercury in vaccines does not 
cause neurological problems or autism? 

Dr. Midthun. We can neither accept nor reject a causal relation- 
ship. 

Mr. Burton. So what you’re saying is you cannot tell me that, 
you cannot say categorically, can you? 

Dr. Midthun. We don’t know one way or the other. 

Mr. Burton. So why are you keeping something in there if you 
don’t know one way or the other when you know that there’s an 
epidemic of autism? If there’s an epidemic of something, why do 
you keep it in there when you’re not sure? Because every study I’ve 
seen flatly says you’re not sure. You say there’s — you can’t say yea 
or nay. 

Dr. Midthun. I think you have to consider the benefit that vac- 
cines confer. And there’s a definite benefit from influenza vaccine 
and having an adequate supply of vaccine is very important. 
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Mr. Burton. Let me followup on that then. Single-shot vials, 
does that need thimerosal? 

Dr. Midthun. No, they don’t, but 

Mr. Burton. Why do we have single shot vials? 

Dr. Midthun. There are a lot of manufacturing issues associated 
with switching over. You need much more filling capacity for the 
lines. You need a lot more other kinds of things that need to be 
introduced, so although it can be done and both Evans and Aventis 
Pasteur have started to introduce that, it is not something that at 
present they have the capacity to do in entirety. 

Mr. Burton. Let me ask you this: Do these pharmaceutical com- 
panies that produce these vaccines had, in the past, the ability to 
produce, and have they produced single-shot vials? 

Dr. Midthun. Yes, they do. Because that’s how Evans and 
Aventis Pasteur is doing it to right now. 

Mr. Burton. How about all of the pharmaceutical companies? Do 
all of the pharmaceutical companies pretty much have the ability 
to produce single-shot vials? 

Dr. Midthun. You know, I couldn’t speak to that categorically. 
I don’t know. But I do know certainly in the case of Adventis Pas- 
teur and Evans they do have the ability because they are doing 
that. 

Mr. Burton. Then why hasn’t the EDA, to be on the safe side, 
knowing that we’re having one in over 250, and in some cases, one 
in 150 children becoming autistic, and there’s a growing body of 
evidence that thimerosal and mercury is causing that, why 
wouldn’t you go down the cautious road instead of coming up with 
these additional studies that say well, we’re not sure, we can’t say 
yea or nay, why not go to single-shot vials? 

Dr. Midthun. Because we believe that the multi-dose vials con- 
tinue to be safe and effective and that they speak to having enough 
supply of influenza vaccine, which serves a very important 
public 

Mr. Burton. Let me end up by saying this. I’m a student. I stud- 
ied at the Cincinnati Bible Seminary. I don’t like to quote scripture 
very often, but there’s none so blind as those that will not see. You 
just sit there and you keep saying over and over and over again 
that you think that there’s not a real danger for having this mer- 
cury in these vaccines. There’s been 1,500-plus articles written say- 
ing that there is a problem. We’ve got scientists from all over the 
world coming in here. 

You saw a demonstration from a Canadian tape showing the im- 
pact of a minute amount of mercury in brain cells. And yet you con- 
tinue to say well, we don’t think that a very small amount of mer- 
cury — but you don’t know because there’s no study that you’ve put 
out, not one that says categorically that mercury in vaccines does 
not cause neurological problems. You can’t tell me that today. 
You’ve hedged all over that issue. You guys continue to keep com- 
ing up here and making excuses. And I don’t know why. Why not 
just get it out of there? 

Dr. Weldon. 

Mr. Weldon. Thank you, Mr. Chairman. I want to thank all of 
our witnesses in this panel for being here, and I didn’t get an op- 
portunity to thank the previous panel. Dr. Midthun, as I under- 
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stand it, according to what you’ve said, thimerosal is in multi-dose 
vials of the influenza vaccine for a variety of reasons. We do cur- 
rently recommend that children at risk receive the flu vaccine in- 
jection, is that correct? 

Dr. Midthun. That’s correct. 

Mr. Weldon. So though it is the case that thimerosal has heen 
removed from all of the standard pediatric inoculations like MMR 
and DTP A, that some children may be getting thimerosal from the 
multi-dose vials that are still out there on the market, is that cor- 
rect? 

Dr. Midthun. That’s possible although I know that Aventis Pas- 
teur, in speaking with them, they’ve tried very hard to target the 
trace thimerosal to the pediatric population, yes. 

Mr. Weldon. Well, I would recommend to the FDA that you 
issue a recommendation that the single dose thimerosal free influ- 
enza vaccine be the vaccine used in the pediatric population. 

Mr. Burton. Would the gentleman yield? 

Mr. Weldon. Yes. 

Mr. Burton. Because of the huge rise in Alzheimers and because 
they’re putting thimerosal in the vaccines for flu for adults as well, 
and all the Members of Congress that get those shots are getting 
them, I wish you would amend that to take it out of all flu vac- 
cines. 

Mr. Weldon. Well, Mr. Chairman I was going to get to that 
issue. 

What exactly is the problem, could you just explain it a little 
more detail, you know, if I were to offer an amendment on the 
Labor HHS appropriation bill, mandating that all thimerosal be re- 
moved from the market in the United States by a date certain, let’s 
say July 2003 or December 31st, what is the problem with getting 
rid of this substance? 

Dr. Midthun. That is something that you know the manufactur- 
ers, you know, one would you have to say to them exactly 

Mr. Weldon. Manufacturing process? 

Dr. Midthun. It is that one has to remove the thimerosal from 
the product but then an even bigger issue is that you then have 
to fill multi-dose vials. And to fill multi-dose vials takes a lot more 
filling lung capacity than to fill multi-dose vials. So you have to 
have an infrastructure in place to be able to set that up. And I 
mean 

Mr. Weldon. So your concern is that such a mandate would re- 
sult, if I understand your testimony correctly, in a possible short- 
age of available vaccine on the market. 

Dr. Midthun. That’s correct. I believe that is the case. 

Mr. Weldon. OK. 

Dr. Midthun. I don’t believe that a transition can be made that 
quickly without creating quite a shortage. Let me just mention one 
other issue, and we’ve all been aware of vaccine shortages over 
these last couple of years is that Wyeth did announce that they are 
leaving the influenza vaccine market. So the market which pre- 
viously had four manufacturers back in 2000, Parke Davis left that 
year, that had us down to three manufacturers and that was the 
first year where we experienced the influenza shortage. 
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Then last year we had somewhat of a delay there. Availability 
of the three remaining manufacturers worked very hard to make 
up for the shortfall of the fourth one who left. This year we’ll be 
down to two. So I have concerns that taking that kind of a step, 
I don’t believe it could be accomplished in that kind of a timeframe 
without leaving a vaccine shortage. I think one must consider the 
benefit that the vaccine conveys in terms of disease prevention 
against these other issues. 

Mr. Burton. Would the gentleman yield again? I’m sorry. The 
implication of your answer is that because of the problems with thi- 
merosal and so forth, that’s why they’re not producing the flu vac- 
cine, influenza vaccine again. 

Dr. Midthun. No. No. I do not know that. All I know 

Mr. Burton. Isn’t it true they are going to single-shot vials for 
measles; is that right? They’re going to a nasal flu vaccine instead, 
is that not correct? 

Dr. Midthun. There is a license application in for a live attenu- 
ated nasally administered influenza vaccine. That vaccine — and I 
can disclose that because that is public knowledge — that vaccine is 
being developed by Metamune. 

Mr. Burton. Will that contain thimerosal? 

Dr. Midthun. No, that’s a live, attenuated vaccine. That does not 
contain thimerosal. 

Mr. Burton. Thank you. 

Mr. Weldon. I understand there is, under development, a nasal 
measles vaccine as well, is that correct? 

Dr. Midthun. You know, I don’t know exactly what’s been pub- 
licly disclosed here in open session. I can neither acknowledge or 
deny the existence of an IND. So I don’t know what’s been publicly 
disclosed in terms of any measles vaccines that might be under in- 
vestigation or new drug application development. 

Mr. Weldon. OK. 

Mr. Foote, you know, I often wish I was Bill Gates and could just 
fund some research, I was originally made aware of Dr. Wakefield’s 
work about 3 years ago when one of my constituents came in my 
office and contended that his child was well, developing normally 
with appropriate speech and eye contact, and then got the MMR 
and then proceeded to go down the tubes and got a second MMR 
years later and got even worse. And, you know. Dr. Wakefield’s re- 
search was not expensive. You know, we throw billions of dollars 
around this town. What’s the delay in getting this research done? 
And you know, we had a hearing back I think in July this fellow 
Kreigsman came in and on his own he has scoped all these kids 
and he’s seen all the same exact findings that Dr. Wakefield has 
and he was real excited I’ve been talking to this guy, he’s been 
biopsying all of these he’s got all these little specimens and the 
IRP, Atlantic center hospital doesn’t want to do the pathology on 
these things. They’re just — I don’t know if they’re afraid or what, 
but you know, can’t you find some way to just answer the doggone 
question so I don’t to keep asking the same question year in year 
out. Am I going to be here in the 112th Congress asking NIH to 
answer me the question is Dr. Wake field a crack pot or is he on 
to something with the MMR? 
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Mr. Foote. So, after that hearing which I was either a witness 
or I was accompanying, I’ve already been up here a couple of times 
this year so I can’t remember exactly which one that was I initi- 
ated a conversation with Dr. Kriegsman. I gave Dr. Kriegsman my 
business card, I told him to contact me because NIH would be in- 
terested in receiving a grant application in this area, especially 
from someone who it seemed had pilot data, and in his case, I be- 
lieve a group of control subjects, material from control subjects 
which was — which would be critical to a well-designed study of the 
Wakefield kind of phenomenon. 

So I did indeed have some phone conversations with him. We dis- 
cussed this IRB issue. He was just at the point of interacting fur- 
ther with, I think — I think there was — there’s some question in my 
mind about where exactly the IRB was located. I think this was 
part of the problem. But he explained some of these problems to 
me. I gave him whatever advice I could. I made clear that should 
he be able to resolve those difficulties, we would be very interested 
in receiving an application. 

When I attended, the meeting annual meeting of the Autism So- 
ciety of America 

Mr. Weldon. Go ahead. I’m sorry. 

Mr. Foote. I was going to make one more quick point which is, 
when I attended the meeting of the annual meeting of the Autism 
Society of America in Indianapolis, I had a meeting with Dr. Wake- 
field and with some of his colleagues and so on. I made clear to 
them that I was willing to be a contact point within NIH for Dr. 
Wakefield or anybody else who was interested in submitting a 
grant application to 

Mr. Weldon. You know I’m not really interested in a grant to 
Dr. Wakefield. I would like somebody else to try to duplicate his 
work. And I think you could duplicate his work for $250,000 or 
less. And why can’t we get that done? 

Mr. Foote. All I’m telling you is when I meet somebody who — 
there were others 

Mr. Weldon. You’re saying if somebody applies, you’ll look very 
favorably. 

Mr. Foote. I’ll go further than that. I will help them figure out 
what the most effective — that is my job, I do it every day — what 
the most effective way is to approach NIH for getting funding for 
that research. 

Mr. Burton. Let me just ask a question. Dr. Kriegsman, now 
you’ve talked to him several times you said. 

Mr. Foote. I talked to him, I think, twice on the phone about 
these. 

Mr. Burton. You told him what now? 

Mr. Foote. I told him NIH, I would help him interface with NIH 
in terms of what kind of grant application to prepare, what kinds 
of review committees to institute 

Mr. Burton. What else did he have to do before you could help 
him? 

Mr. Foote. He told me that his problem was very similar to 
what Dr. Weldon indicated, it sounds like Dr. Weldon had some 
contact with him afterwards, also that he was having trouble with 
his institutional review for human subject studies. 
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Mr. Burton. Down there at his hospital or his 

Mr. Foote. At his hospital or whatever IRP was responsible. 

Mr. Burton. Assuming that’s the case and you realized the grav- 
ity of this situation, why doesn’t our health agencies try to assist 
him in getting past that barrier? I mean, you know, it seems to me 
you say OK, if you can get past this barrier, and you know full well 
that there’s a recalcitrance on the part of the Board of Governors 
of a hospital or health institution, it seems to me you would say, 
hey, this is significant enough that we really ought to help this guy 
instead of just saying when you get past that, give us a call. Can’t 
you do something like that? Can’t you guys initiate some help for 
some of these people? 

Mr. Foote. We have in terms of human subjects, animal sub- 
jects, ethical issues and so on, the model that is in place is that 
the grantee institutions assume responsibility for those issues. And 
NIH tries not to mandate or micromanage those issues at grantee 
institutions. 

Mr. Burton. So if a person 

Mr. Foote. There is a limit on me intruding or anybody else in- 
truding into those types of considerations. 

Mr. Burton. Let me give you a hypothetical. Let’s say we were 
going to have, in some part of the country, let’s say major outbreak 
of smallpox. And let’s say that we had an institution where a doc- 
tor or scientist had some kind of an answer to the problem. And 
he said he was running into because of insurance purposes or some 
other legal reason his board of directors from being able to get 
their support for this IRB. So you would say what let the epidemic 
spread or what would you do? 

Mr. Foote. Well, I would offer an alternative. 

Mr. Burton. What’s the alternative you’re offering him? 

Mr. Foote. He never called me back? 

Mr. Burton. Well, I’m telling you he’s going to call you back, and 
I hope. 

Mr. Foote. That’s just fine. This is what program staff at NIH 
do is help investigators in face with our organization. 

Mr. Burton. Does he know that you would help him find an al- 
ternative? 

Mr. Foote. I think I had, including at the hearing here, I think 
I had three or four very cordial conversations with him and encour- 
aged him. 

Mr. Weldon. I just want to clarify with Dr. Foote exactly what’s 
going on. He’s done the endoscopies, he’s biopsied the kids, he’s got 
the specimens, he wanted to do duplicate the work that Dr. 
O’Leary did looking for the presence of measles virus RNA in the 
lymph follicles of these kids, and that’s the nature of the patho 
physiologic conjecture that they’re engaged in, and the IRB Atlantic 
cell said no, we don’t want to go there, we don’t want to mess with 
this. 

I just want to make it very, very clear. My area of concern is 
this: Is when you leave all these questions out there unanswered, 
it creates a lot of uncertainty. And the British have not handled 
this very well and they still continue not to handle it very well. 
And that we just have an open dialog and just absolutely pursue 
the data, it’s in the best interest of the program in making sure 
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the kids continue to get vaccinated. And I don’t know what it will 
take to get the answers to this question, but I’m certainly ready to 
work with you. 

Mr. Chairman, I got to go apologize. I’d love to linger. 

Mr. Burton. God bless you, my son, go in peace. But let me just 
say to Dr. Foote, you will be getting a call from him in the next 
couple of days, I promise you that. And I probably will be on the 
phone with you in a conference call. Thanks, Dr. Weldon. 

I have to put on my specs here because vanity prohibits me from 
wearing them all the time like Cyrano de Bergerac, you have to 
read about him. Here is an e-mail, and this e-mail is from who? 
See, I want to read to you an e-mail we got yesterday from a father 
of an autistic child. Ray Gallup’s son, he’s 17, he’s vaccine injured 
and an autistic child as a result. 17 years old. 

Our family is living in hell. With our 17-year-old son Eric, who is 6 feet tall and 
150 pounds. Now, imagine 6 feet tall 150 pounds like that boy you saw on television 
or on the monitor a while ago. He attacked Helen, Julie my daughter, and myself. 
He head butted Julie and bit my wife on the head. Eric bit one of my fingers. 

This isn’t the first time and it’s getting worse. We have to help and I’m afraid 
for the safety of our family and our son. Eric was like he was 6 foot 5 and 300 
pounds on Sunday when he had his tantrum. I held him down but he tried to bite 
me and kick and scratch me. I was so exhausted I couldn’t breathe and I thought 
I would have a heart attack. When we closed the doors to lock ourselves from Eric — 
lock ourselves from Eric — he kicked on the door breaking some of the wood. 

I don’t know what to do any more short of calling the police. We’re at our wit’s 
ends. This is our lot in life. We’re trusting the medical profession that vaccines are 
safe. We’re paying a bitter price for that trust. It is hard to have any holiday feel- 
ings when we see what has happened to our son and our family. 

Again, I’m sorry I couldn’t attend but we are under siege. 

You know. Dr. Midthun, and Dr. Foote, and Dr. Fortier, when 
you hear those stories, doesn’t it bother you a little bit and you 
keep telling us you come up here week after week, month after 
month, year after year saying, well, mercury doesn’t cause that. 
But when we read your reports it doesn’t say that. It doesn’t tell 
us anything. It says well, we’re not sure. So you take the position 
since there’s no scientific evidence for sure that the mercury is 
causing it, that we should go ahead and leave it in there or have 
been leaving it in there. 

But you don’t take the other side, which is the side that errs on 
the side of safety. Let’s go to these pharmaceutical companies and 
say OK, we know it’s going to cost a little more for single-shot 
vials, but we want you to do it. We want to recall, recall all of the 
vaccines that contain mercury because it is a toxic substance, and 
we don’t know all the answers. And until we do know all the an- 
swers, we want to err on the side of safety so we don’t have any- 
more 6 foot 5 kids beating the heck out of their parents, biting 
their father, kicking in doors and injuring the mother and sister. 
But that’s going to happen more and more. 

You know my grandson, who’s autistic, is going to be 6 foot 10 
according to the doctors. My father was 6 foot 8, his father — his 
grandfather on the other side was about 6 foot 8. So he’s going to 
be a tall kid. Can you imagine when he’s 16 years old trying to con- 
trol him if he goes out of control? What are we going to do? What 
are all these families going to do? And yet we don’t have a vaccine 
injury compensation fund that’s responsive to these people. The 
language that was put in the homeland security bill blocks an ave- 
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nue through the courts. And these families continue to fight this 
hardship with their own money because they have no place to go, 
and you continue to put, you continue to let this substance in 
there. I just cannot understand it. I just don’t understand it. 

I have one question for you. Dr. Fortier, and then we’ll submit 
some questions for the records that I hope you’ll answer for me. Dr. 
Fortier, does the study recently published in The Lancet identify 
the effects of mercury on infants who are vaccinated with thimero- 
sal? 

Does the study recently published in The Lancet identify the ef- 
fects of mercury on infants who are vaccinated with thimerosal? 

Dr. Fortier. No. 

Mr. Burton. It does not. Are you familiar with the CDC’s vac- 
cine safety data project evaluating thimerosal containing vaccines 
in children that found a weak signal between the receipt of these 
vaccines and neurological developmental delays and the attention 
deficit disorder? 

Dr. Fortier. Not familiar enough with the study to give you any 
intelligent comment. 

Mr. Burton. Has the NIEHS and the NIH conducted any further 
analysis of the VSD data base? 

Dr. Fortier. No, we have not, to my knowledge. 

Mr. Burton. Has the NIEHS evaluated why some children seem 
to hold on to mercury in their brains and their bodies? Or why 
some hoi onto heavy metals rather than flush it from their bodies? 
If not, why not? 

Dr. Fortier. That is one of the issues specifically for mercury 
and that’s being looked at at our centers program. That’s part of 
the research agenda of the National Toxicology Frogram and for 
other metals, that is certainly part of our research agenda. 

Mr. Burton. OK. Well, thank you. I think I’m going to submit 
questions to you. One more thing, and this is very important. I 
hope you will join with me as health professionals in urging the 
Fresident to have a White House conference on autism which will 
bring parents in, scientists who have differing points of view as 
well as people from our health agencies in to discuss the problems 
with autism, what people go through, what the causes are and so 
on and so forth. This is such an epidemic, gone from 1 in 10,000 
to more than 1 in 250 that it’s something that we can’t hide any- 
more. 

I’d like for to you join me in asking the White House to make 
this a real focal point by having this conference on autism. And I 
guess you can’t probably give me an answer until you talk to your 
superiors, but I’m making that official request, an official request. 
I hope you’ll do that and get back to us. 

Let me conclude by saying we will continue on with this subject. 
You have gotten mercury out of a lot of the vaccines. I berated you 
a lot in the past and a little bit today because it’s still in some. But 
we have moved in the right direction. It’s a shame that it has 
taken this long to get it out as much as we have. But I can tell 
you there’s going to be a lot more Congressmen very concerned 
about there because we’re start together tell all of them that when 
they get their flu shot, they’re getting mercury in them. And that 
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there’s a growing body of evidence that mercury in vaccines may 
be a major cause of Alzheimers. 

And when I tell my colleagues that, there’s going to be more and 
more of them wanting to raise Cain about this. And I know you 
don’t want to have to deal with you know another 200 Dan Bur- 
tons, my God, that would be something even I wouldn’t want to 
deal with. So I hope that you’ll take this to heart and I hope we 
don’t have to have too many more hearings like this, but we will 
if we don’t see some real change and see some studies on this. 

With that we’ll submit some questions to you for the record. I 
hope you’ll answer them. Thank you for being here. We stand ad- 
journed. 

[Whereupon, at 5:02 p.m., the committee was adjourned.] 

[The prepared statement of Hon. Wm. Lacy Clay, additional in- 
formation submitted for the hearing record, and a complete set of 
exhibits follow:] 
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Statement of the 
Honorable William Lacy Clay 

Before the 

Government Reform Committee 
Tuesday, December 10, 2002 

“Vaccines and the Autism Epidemic: reviewing the Federal government’s 
Track Record and Charting a Course for the Future” 

Thank you for yielding, Mr. Chairman, Autism Spectrum Disorder 
(ASD) is a disorder that knows no racial, ethnic or social boundaries. There 
are estimates as high as 1 .5 million possible Americans that are affected by 
this debilitating disorder. Current funding levels for research by the 
National Institutes of Health are around $56 million and $11 million by the 
Center for Disease Control. This should be viewed only as a start, not a 
finish to eradicating this disorder. 

After pursuing background information, discourse, and testimony on 
this issue for several months. 1 believe the public is much more familiar with 
the issue of Autism and its possible treatments largely because of your 
leadership on this important subject, Mr. Chairman. 

Today’s hearing focuses on the relationship between vaccines and the 
Autism epidemic and a review of the federal government’s record of 
accomplishment in minimizing the disorder’s effect. 1 am interested in 
hearing from the representatives of the Food and Drug Administration 
(FDA) and the Center for Disease Control (CDC). The research their 
agencies have compiled can assist members of this committee to better 
understand where we are and most of all where we have to go regarding 
funding and the possible over-vaccination of our children. 1 am equally 
interested in hearing from Dr. Andrew ’Wakefield and his theory concerning 
the relationship between Autism and the Measles, Mumps, and Rubella 
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(MMR) vaccine and its effects. However, beyond that understanding, 1 want 
to have clarification today from the CDC as to why it cannot under the 
Freedom of Information Act (FOIA) release the data on the link between 
thimerosal exposure and development delays. The Vaccine Safety Datalink 
(VSD) project has been in place since 1990. In that time, 1 am certain that 
the (VSD) project has compiled the data necessary to advance substantially 
the research on Autism Spectrum Disorder (ASD). The immediate release 
of this information could make a real difference in the research effort to 
better treat this disorder. 

1 also would like clarification on the CDC and its relaxed relationship 
with health maintenance organizations (HMO’s). It is my understanding that 
HMO’s are required under law to provide data to the VSD project. Whom is 
the CDC protecting and why are its representatives running interference for 
the HMO’s? 1 hope that we will find out the answers to these questions and 
more in today’s hearing. Finally, 1 want to commend you, Mr. Chairman, for 
writing the President in calling for a White House Conference on Autism. 1 
hope that the President feels compelled to increase the necessary funding 
and to direct the NIH and CDC to work towards finding a suitable treatment 
as well. Mr. Chairman, 1 ask unanimous consent to submit my statement 
into the record. 
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Summary 

Background Thiomersal is a preservative containing small amounts of 
ethylmercury that Is used in routine vaccines for infants and children. The effect of 
vaccines containing thiomersal on concentrations of mercury in infants' blood has 
not been extensively assessed, and the metabolism of ethylmercury in infants is 
unknown. We aimed to measure concentrations of mercury in blood, urine, and 
stools of infants who received such vaccines. 


Methods 40 full-term infants aged 6 months and younger were given vaccines 
that contained thiomersal (diptheria-tetanus-acelluiar pertussis vaccine, hepatitis 
B vaccine, and in some children Haemophilus influenzae type b vaccine). 21 
control infants received thiomersal-free vaccines. We obtained samples of blood, 
urine, and stools 3-28 days after vaccination. Total mercury (organic and 
inorganic) in the samples was measured by cold vapour atomic absorption. 


Findings Mean mercury doses in Infants exposed to thiomersal were 45-6 pg 
(range 37-5-62-5) for 2-month-olds and 111-3 pg (range 87-5-175-0) for 6-month- 
olds. Blood mercury in ttiiomersal-exposed 2-month-olds ranged from less than 
3-75 to 20-55 nmo!/L (parts per billion); in 6-month-olds all values were lower than 
7-50 nmol/L. Only one of 15 btood samples from controls contained quantifiable 
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mercury. Concentrations of mercury were low in urine after vaccination but were 
high in stools of thiomereal-exposed 2-month-olds (mean 82 ng/g dry weight) and 
in 6-month-o!ds (mean 58 ng/g dry weight). Estimated blood half-life of 
ethyimercury was 7 days (95% Cf 4-10 days). 

interpretation Administration of vaccines containing thiomersal does not seem to 
raise blood concentrations of mercury above safe values in infants. Ethyimercury 
seems to be eliminated from blood rapidly via the stools after parenteral 
administration of thiomersal In vaccines. 

Lancet 2002: 360: 1737-41 

See Commentary 


Introduction 

Thiomersal is a preservative used in vaccines routinely administered to infants 
and children. Its antimicrobial activity is due to small amounts of ethyimercury; the 
usual dose of paediatric vaccine contains 12-5-25.pg of mercury.^'^ When 
vaccines containing thiomersal are administered in the recommended doses, 
aliergic reactions have been rarely noted, but no other harmful effects have been 
reported.^ Massive overdoses from inappropriate use of products containing 
thiomersal have resulted in toxic effects.®*® 

Mercury occurs in three forms; the metallic element, inorganic salts, and organic 
compounds (eg, methylmercury, ethyimercury, and phenyimercury). The toxicity of 
mercury is complex and dependent on the form of mercury, route of entry, 
dosage, and age at exposure. Mercury is present in the environment in inorganic 
and organic forms, and everyone is exposed to small amounts.^®’"''’ The main 
route of environmental exposure to organic mercury is consumption of predatory 
fish, especially shark and swordfish. A 6-ounce can of tuna contains 2-127 pg 
(average 17 pg) of mercury. Freshwater fish (eg, walleye, pike, muskie, and 
bass) can also contain high concentrations of mercury. 

Most of the toxic effects of organic mercury compounds take place in the central 
nervous system, although the kidneys and immune system can also be 
affected,"*®''’ Organic mercury readily crosses the blood-brain barrier, and 
fetuses are more sensitive to mercury exposure than are children or adults. Data 
about potential differences in toxicity between ethyimercury and methylmercury 
are few. Both are associated with neurotoxicity in high doses: in-utero poisoning 
with methylmercury causes problems that are similar to cerebral palsy. Findings 
about the effect of low-dose methylmercury exposure on neurodevelopment in 
infants are contradictory.^'*-^® tn-utero exposure could be related to subtle 
neurodevelopmental effects (eg, on attention, language, and memory) that can be 
detected by sophisticated neuropsychometric tests- although the conclusion is 
confounded by concomitant ingestion of polychlorinated biphenyls in the patients 
investigated. 

No toxic effects of low-dose exposure to thiomersal in children have been 
reported.® The effect of the small amounts of mercury contained in vaccines on 
concentrations of mercury in infants* blood has not been extensively assessed, 
and the metabolism of ethyimercury in infants is unknown. We aimed to assess 
concentrations of mercury In frill-term infants after administration of routine 
vaccinations according to the schedule used in the USA, and to obtain additional 
information about the presence of mercury at other body sites Including urine and 
stool. Samples of hair and breast milk were also obtained from some mothers of 
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infants participating in the study. 
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Methods 

Study populations 

We studied two groups of full-teim Infants who differed in their history of exposure 
to vaccines containing ttiiomereal. Infants in the exposure group were recruited at 
the Elmwood Pediatric Group, a large paediatric practice in Rochester, NY, USA, 
where vaccinations with thiomersal preservative were routinely given. 20 infants 
aged 2 months and 20 aged 6 months were studied at this practice to obtain 
information about the range of total thiomersal exposures likely to take place 
during infancy. The control group consisted of 21 infants who did not receive 
vaccines containing thiomersal and were recruited from the National Naval 
Medical Center, Bethesda, MD. All the infants were recruited' during routine weii- 
chiid examination and vaccination visits by the investigators (between November, 
1999 and October, 2000). Written informed consent was obtained from parents 
for all procedures. 

Vaccines 

Vaccines containing thiomersal that were given to infants in the exposure group 
Included Tripedia {diphtheria-tetanus-acellular pertussis vaccine: Aventis Pasteur, 
Swiftwater, PA; 0 01 % thiomersal, 25 pg mercury per dose) Engerix (hepatitis B 
vaccine: GlaxoSmithKline, Rixensart, Belgium: 0 005% thiomersal, 12-5 pg 
mercury per dose), and in some children HibTITER {Haemophilus influenzae type 
b conjugate vaccine, Wyeth-Lederle, Pearl River, NY. USA; 0 01% thiomersal. 25 
pg mercury per dose). Vaccines administered to the control group included Infanix 
(diptheria-tetanus-acellular pertussis vaccine; GlaxoSmithKline. Rixensart. 
Belgium), Recomblvax HB (hepatitis B vaccine: Merck, West Point, PA, USA), 
and ActHIB {Haemophilus influenzae b conjugate vaccine, Aventis Pasteur, 
Swiftwater, PA. USA). 

Procedures 

We obtained vaccination histories-including type of vaccine, manufacturer, lot 
number, and dates of administratlon-from the medical records. In the exposure 
group, we obtained samples of heparlnised whole blood, stool, and urine, during a 
visit 3-28 days after vaccination. Blood and urine were kept at 4*C, and stools 
were frozen until assessment. Urine was sampled by use of a urine bag at the 
clinic, and stool was taken from a diaper (nappy) provided by the parent. Whole 
blood and urine were obtained from the control children. At both sites, we 
obtained at least 50 hairs from the mother by cutting at the base near the scalp in 
the occipital area, to assess potential transplacental exposure of infants to 
mercury. Additionally, several samples of breastmilk or formula were obtained 
from mothers of Infants at Elmwood Pediatric Group, as well as stool samples 
from a few infants who were not exposed to thiomersal. 

We measured total mercury in alt samples (and inorganic mercury in stool 
samples) by cold vapour atomic absorption as previously described. The limit 
of reliable quantitation in this assay ranged between 7-50 nmoi/L and 2-50 nmol/L, 
dependant on sample volume. 

Population pharmacokinetic calculations 

To estimate the half-life of thiomersal mercury in the blood, we developed a 
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prediction model for the expected concentrations of mercury in blood for half lives 
of mercury ranging from 1 day to 45 days, on the basis of bodyweight of the 
infant, the doses of thiomersal administered, and the times belv/een the individual 
doses of thiomersal and when the blood was obtained. To do these calculations, 
we assumed that 5% of the mercury dose was distributed to blood/ that blood 
volume represented about 8% of the infant’s bodyweight, and that elimination of 
mercury from blood followed a single-compartment model with first-order kinetics. 

For each possible half-life between 1 and 45 days, we then calculated the 
difference between the predicted and actual recorded concentrations in blood for 
each infant. Only measurements within the range of reliable quantitation were 
used in these calculations. 

The best estimate of the blood half-life of mercury was judged to be the 
hypothetical half-life, which resulted in the smallest difference between predicted 
and observed values. We constructed a 95% Cl based on a likelihood ratio for 
this estimate with the assumption that errors from the decay model were 
independent, additive, and normally distributed. The 95% confidence limits were 
the points where the curve crossed the minimum sum of squares multiplied by 
1+X^(1)y(n-1} where n is the number of data points and X^{1) is the upper 5% 
point of the distribution on one degree of freedom. 

Statistical analysis 

Because this was a descriptive study we did no formal calculations for sample 
size. Student's f test and Fisher's exact test were used to compare results for the 
exposure and control group, with p:^-05 judged to be significant. 

Role of the funding source 

The sponsors of the study approved the study design but had no other 
involvement in the in study design, data collection, data analysis, data 
interpretation, or writing of the report. 

*top 


Results 

61 infants were enrolled in this study (table). Among infants aged 2 months in the 
exposure group, samples were taken from eight within 7 days of vaccination, from 
five between 8 and 14 days after vaccination, and from seven between 15 and 21 
days after vaccination. Among 6-month-old infants in the exposure group, 
samples were taken from seven between 4 and 7 days after vaccination, from 
eight between 8 and 14 days after vaccination, and from five between 15 and 27 
days after vaccination. Samples were obtained from infants in the control group at 
regularly scheduled visits at 2 or 6 months of age. All children remained healthy 
throughout the study and during 24-36 months of follow-up. 



infants aged 2 
months 


Infants aged 6 
months 



Thiomersal- 

Controls 

Thiomersal- 

Controls 

Bodyweight (kg) 

exposed (n=20) 

(n=11) 

exposed (n=20) 

(n=10) 

Mean (range) 
Total mercury 
exposure (pg)* 

5-3 (4 0-6-4) 

NR 

8-1 (6-7-10-6) 

NR 

Mean (range) 

Blood mercury 

45-6 (37-5-62-5) 

0 

111-3 (87-5- 
175-0) 

0 
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Blood mercury 
(nmol/L) 

Number of 

17 

8 

samples tested 
Number with 

12 

1 

mercury in range 
Mean (SD)t 

8-20 (4-85) 

4-90 

Median (IQR)t 

6-15 (4-60-10-85) 

4-90 

Rangef 

4 50-20-55 


Urinary mercury 
(nmo!/L) 

Number of 

12 

6 

samples tested 
Number with 

1 

0 

mercury in range 
Mean (SD)t 

3-8$ 


Median (range)t 

3-8$ 


Stool mercury 
(ng/g dry weight) 
Number of 

12 

NT 

samples tested 
Number with 

12 


mercury in range 
Mean (SD)t 

81-8(40-3) 


Median (IQR)t 

83-5 (47-0-121-3) 


Ranget 

23-0-141 -0 



16 7 

9 0 

5-15 (1-20) 

5-30 (4-55-6-10) .. 

2-85-6-90 


15 8 

3 0 

5- 75 (1-05) 

6- 2 (4-55-6-45) 


10 NT 

10 

58-3(21-2) 

58 0 (42-0-68-5} .. 

290-102-0 


NR^Not recorded. NT=not tested. ‘Via vaccination. fAll calculations done only 
with samples within range of accurate quantitation. tOnly one value so SD and 
range are not applicable. 


Concentrations of mercury in blood, urine, and stool of Infants who 
received vaccines containing thiomersal and those who did not 


Sufficient volumes of blood (^1 ml) for the measurement of mercury by the 
atomic absorption technique were obtained from 1 7 infents aged 2 months and 16 
aged 6 months in the exposure group. Mercury concentrations were below the 
range of reliable quantitation in five of 17 blood samples from 2-month-olds, and 
seven of 16 blood samples from 6-month oids (p=0'48). The mean concentration 
of blood mercury in samples with quantifiable mercury was higher in 2-month-o!ds 
than in 6-month oids (difference 3 05 nmol/L, 95% Cl 0-03-1 -24, p=0 06), but was 
low In both these groups (table). Sufficient blood volumes for measurement of 
mercury were obtained from 15 infants in the control group, including eight aged 2 
months and seven aged 6 months. Blood mercury was below the level of reliable 
quantitation in seven of the eight samples from the 2-month-oids and in all seven 
samples from 6-month-olds. The only detectable value from the control group was 
4-65 nmol/L. 

Overall, mercury concentrations were below the range of quantitation in 12 of 33 
samples from thiomersal-exposed infants and In 14 of 15 unexposed infants 
(p=0-04). The highest level of blood mercury detected in any Infant in this study 
was 20-55 nmol/L, which was measured 5 days after vaccination in a 2-month-old 
infant weighing 5-3 kg. who had received vaccines (Tripedia and Engerix B) 
containing a total dose of 37-5 pg mercury. The relation between time between 
vaccination and sampling and the concentration of mercury in the blood in the 
exposed group is shown In figure 1. Although mercury concentrations were 
uniformly low, the highest levels were recorded soon after vaccination. 

rr. 1 
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Figure T. Biood mercury concentrations In Infants aged 2 months 
(diamonds) and 6 months (squares) by time of sampling 

Filled symbols represent measured values and open symbols represent samples 
at the limit of quantitation, either 7-50 nmol/L, 3-75 nmot/L, or 2-5 nmol/L, 
dependent on sample volume. 


Mercury was undetectable In most of the urine samples from the infants in this 
study. Only one of 12 urine samples from 2-month-olds, and three of 15 from 6- 
month-olds in the exposure group, and none of the 14 samples from the controls, 
contained detectable mercury. The highest concentration of urinary mercury 
detected was 6-45 nmol/L, In a 6-month old infant in the exposure group (table). 

Stool samples were collected from infants in the exposure group. All of the stool 
samples from infants who received thiomersal-containing vaccines had detectable 
mercury, with concentrations in stools from 2-month-old infants slightly higher 
than those in 6-month-olds (p=0 098. table). As expected, most of the mercury in 
stools was inorganic. Stool samples were not obtained from control infants; 
therefore, to determine whether dietary intake could contribute to the mercury 
content of stools, we also obtained samples from nine infants at Elmwood 
Pediatric Group who were age-matched with the infants in the exposure group 
and were not exposed to vaccines containing thiomersal. The mean mercury 
concentration in the stools of these infants was 22 ng/g dry weight (SO 16), which 
was significantly lower (p=0 002) than the mean of the samples collected from 
thiomersat-exposed infants. 

Amounts of mercury measured in maternal hair are shown in figure 2. The mean 
concentration of hair mercury in mothers of the exposure group was 0’45 pg/g 
hair, whereas the mean amount in mothers of the control infants was 0-32 pg/g 
(p=0-22). Eight mothers of infants in the 6-month-old cohort provided breast milk 
samples. Concentrations of mercury In these samples were low (mean=0-30 pg/g, 
range 0-24-0'42 pg/g). 



Figure 2; Mercury concentrations in hair from mothers of infants 
Bar represents mean concentrafion of mercury in maternal hair. 


We estimated the half-life of mercury in blood after vaccination to be 7 days, since 
this result gave the smallest difference between the expected and recorded 
(measured) concentration (figure 3). The 95% Cl around this estimate was 4-10 
days. The half-life estimate was very similar when only measurements in 2-month- 
olds (7 days, 95% Cl 4-11) or 6-month-olds (5 days, 3-9) were included, 
suggesting that the rate of elimination of thiomersal mercury from blood was 
similar in both age-groups. 
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Figure 3: Estimated blood half-life of mercury in infants who were exposed 
to ihiomersai 

Lines represent sum of square of differences between observed concentrations 
of blood mercury (nmol/L) and those predicted for every individual infant on the 
basis of bodyweight and time of sampling, with a series of hypothetical half-lives 
shown on x axis. Arrow shows point with lowest value for squared difference, 
Indicating best estimate for serum half-life. 

Discussion 


We have shown that very low concentrations of blood mercury can be detected in 
Infants aged 2-6 months who have been given vaccines containing thiomersai. 
However, no children had a concentration of blood mercury exceeding 29 nmol/L 
(parts per billion), which is the concentration thought to be safe in cord blood;^® 
this value was set at ten times below the lower 95% Cl limit of the minimal cord 
blood concentration associated with an increase in the prevalence of abnormal 
scores on cognitive function tests in children. Blood mercury concentrations 
indicate concentrations in organs weil.^® 

Although our study was not designed as a formal assessment of the 
pharmacokinetics of mercury, we did obtain samples of blood at various time 
points after exposure. Assessment of these samples suggested that the blood 
half-life of ethylmercury in infants might differ from the 40-50 day half-life of 
melhytmercury (range 20-70 days) in adults and breastfeeding infants. The 
concentrations of blood mercury 2-3 weeks after vaccination noted In our study 
were not consistent with such a long half-life, but suggested a half-life of less than 
10 days. However, this conclusion is based on several assumptions and a very 
simple model, and does not take into account the fact that at least some of the 
mercury detected in the blood of the infants in this study Is likely to have been 
derived from exposures other than vaccination. Because of the short period 
between vaccination and sampling, the findings of Strajich and colleagues^^ could 
be consistent with either a 6-day or 40-day half-life, but are otherwise consistent 
with the assumptions made in our model. Because we expected a 45-day half-life 
on the basis of methylmercury pharmacokinetics, the first blood samples were 
obtained 3 days after vaccination. Blood samples taken in the first 72 hours after 
vaccination, stool samples obtained every 24 h. and samples from premature 
newborn babies (weighIngSsOOO g) given a birth dose of hepatitis B vaccine 
would have helped us to reach stronger conclusions. Thus, additional studies of 
the pharmacology of thiomersai in infants are underway. 

At the times tested after vaccination, mercury excretion in urine in our study 
population was low. By contrast, concentrations of mercury in stool were high, and 
combined with the finding that stool mercury concentrations in infants who were 
not exposed to thiomersai were significantly lower is consistent with the 
hypothesis that the gastrointestinal tract represents a possible mode of 
elimination of thiomersai mercury in infants. 

Overall, the results of this study show that amounts of mercury in the blood of 
infants receiving vaccines formulated with thiomersai are well below 
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concentrations potentially associated with toxic effects. Coupied with 60 years of 
experience with administration of thlomersal-containing vaccines, we conclude 
that the Ihiomersal in routine vaccines poses very little risk to full-term infants, but 
that thiomersal-contalning vaccines should not be administered at birth to very low 
birthweight premature infante. Decisions about the elimination of thiomersal from 
these vaccines must balance the |X)lential benefit of reduced exposure to mercury 
against the risks of decreased vaccine coverage because of higher costs, the risk 
of sepsis in recipients because of bacterial contamination of preservative-free 
formulations, and the risks of exposure to alternative preservatives that might 
replace thiomersal. 
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Commentary 


Mercury in vaccines-reassuring news 

The mass media and alternative-medicine publications increasingly report that 
exposure to and the build-up of mercury within the body is associated with chronic 
il!-heaith, particularly conditions such as myalgic encephalitis. Mercury is 
widespread in the environment; it is found naturally in rocks, soils, and plants and 
as a contaminant in air, water, and food. The element is used a lot in the eiectricai 
industry, and In many domestic products, including paints, pesticides, fabric 
softeners, waxes, and polishes. Mercury is often used as a preservative in 
vaccines, skin creams, cosmetics, and other medications. Mercury is the major 
component of dental amalgams and there is a growing lobby against its use.^ 
Everyone is exposed to small amounts of mercury as elemental metallic vapour 
from dental amalgams or organic mercury from fish, sea foods, and vaccines, or 
to inorganic salts from other food stuffs, water, and air. Faecal excretion is the 
major route of elimination of inorganic or organic mercury. 

Elemental mercury from amalgams is lipid-solubie and freely passes through cel! 
membranes.^ By contrast, organic and inorganic mercury from the diet and other 
sources are charged and must be complexed with other counter-ions or low- 
molecular-weight sulphur compounds to pass through cell membranes. The major 
targets in proteins susceptible to binding of metals, including mercury, are the 
sulphydryl group of cysteine and the iminonitrogen of histidine. The aromatic ring 
nitrogens of the nucleotide bases form mercury complexes, with thymine and 
uracil being more reactive than cytosine, guanine, and adenine. The most 
abundant single nucleophile reactant is the antioxidant glutathione, typically 
present at concentrations of 5 mmol/L in cells, serum, and bile.® Glutathione 
mops up ionised mercury derived from oxidation of elemental mercury and from 
organic and inorganic mercury. There may be an inverse relation between the 
concentration of intracellular glutathione and mercury toxicity,® Once bound to 
glutathione, mercury can leave the cell and circulate freely in serum and lymph 
from where it can be deposited in other organs and tissues. Glutathione- 
complexed mercury is eventually eliminated via the kidney or downloaded via bile 
into the intestinal lumen from where it is excreted in faeces. After mercury is 
released from tissues, faecal excretion is the predominant route for elimination. 


In this issue of The Lancet, Micha el Pichichero and c o li eaQues investigate 
mercury levels and excretion in infants receiving vaccines containing thiomersai 
(ethyl mercury). Little is known about the harmful effects of mercury in infants and 
children and at what level these effects occur. At between 12-5 and 25 mg 
mercury per vaccine dose, the infants may be receiving over 100 mg ethyl 
mercury in the first 6 months of life. Pichichero and colleagues show that the 
levels in blood are much lower than the prescribed limits and that much of the 
ethy! mercury appears to be eliminated rapidly in faeces. This study gives 
comforting reassurance about the safety of ethyl mercury as a preservative In 
childhood vaccines. 
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Abstract 

Background It has been suggested that vaccina- 
tion against measles, mumps, and rubella (MMR) is 
a cause of autism. 

Methods We conducted a retrospective cohort study 
of all children born in Denmark from January 1991 
through December 1998. The cohort was selected on 
the basis of data from the Danish Civil Registration 
System, which assigns a unique identification num- 
ber to every live-born infant and new resident in Den- 
mark. MMR-vacqination status was obtained from the 
Danish National Board of Health. Information on the 
children's autism status was obtained from the Danish 
Psychiatric Central Register, which contains informa- 
tion on ail diagnoses received by patients in psychiat- 
ric hospitals and outpatient clinics in Denmark. We 
obtained information on potential confounders from 
the Danish Medical Birth Registry, the National Hospi- 
tal Registry, and Statistics Denmark. 

Results Of the 537,303 children in the cohort (rep- 
resenting 2,129,864 person-years), 440,655 (82.0 per- 
cent) had received the MMR vaccine. We identified 
316 children with a diagnosis of autistic disorder and 
422 with a diagnosis of other autistic-spectrum disor- 
ders. After adjustment for potential confounders, the 
relative risk of autistic disorder in the group of vac- 
cinated children, as compared with the unvaccinated 
group, was 0.92 (95 percent confidence interval, 0.68 
to 1.24), and the relative risk of another autistic-spec- 
trum disorder was 0.83 (95 percent confidence inter- 
val, 0.65 to 1.07). There was no association between 
the age at the time of vaccination, the time since vac- 
cination, or the date of vaccination and the develop- 
ment of autistic disorder. 

Conclusions This study provides strong evidence 
against the hypothesis that MMR vaccination causes 
autism. (N Engl J Med 2002;347:1477-82.) 

Copyright © 2002 Massachusetts Medical Society. 


I T has been suggested that the measles, mumps, 
and rubella (MMR) vaccine causes autism.^-^ The 
widespread use of the MMR vaccine has report- 
edly coincided with an increase in the incidence 
of autism in California,^ and there are case reports of 
children in whom signs of both developmental regres- 
sion and gastrointestinal symptoms developed shortly 
after MMR vaccination.^ Measles virus has been found 
in the terminal ileum in children with developmental 
disorders and gastrointestinal symptoms but not in de- 
velopmentally normal children with gastrointestinal 
symptoms.^ The measles virus used in the MMR vac- 
cine is a live attenuated virus that normally causes no 
symptoms or only very mild ones. However, wild-type 
measles can infect the central nervous system and even 
cause postinfectious encephalomyelitis, probably as a 
result of an immune-mediated response to myelin pro- 
tcins.^-^ 

Studies designed to evaluate the suggested link be- 
tween MMR vaccination and autism do not support 
an association, but the evidence is weak and based on 
case-series, cross-sectional, and ecologic studies. No 
studies have had sufficient statistical power to detect 
an association, and none had a population-based co- 
hort design.^®'^*^ The World Health Organization and 
other organizations have requested further investiga- 
tion of the hypothetical association between the 2vIMR 
vaccine and autism. 21^-20 We evaluated the hypothesis 
in a cohort study that included all children born in 
Denmark in 1991 through 1998. 


From the Danish Epidemiology Science Center, Department of Epidemi- 
ofo^ and Social Medicine, Arhus, Denmark (K.M.M., M.V,, P.T., JO.); the 
Danish Epidemiology Science Center, Department of Epidemiology Research, 
Statens Scrum Institute, Copenhagen, Denmark (A.H., J.W., M.M.); and 
dK National Center on Birth Defects and Dcs’ciopmental Disabilities, Centers 
Disease Control and Pres'ention, Atlanta (D.S.). Address reprint requests 
to Dr. Madsen at the Danish Epidemiology Science Center, Department of 
^ridemtology and Social Medicine, Vennelyst Blvd. 6, DK-8000, Aarhus C, 
Eienmark, <«• at kmm@dadlnet.dk. 


N Engl J Med, Vol. 347,No. 19 • November 7, 2002 • www.nejm.ot^ • 1477 




186 


The New England Journal of Medicine 


METHODS 

Study Design 

We designed a retrospective follovi'-up study of all children bom 
in Denmark during the period from January 1, 1991, to Decem- 
ber 31, 1998. The cohort was established on the basis of data ob- 
tained from the Danish Cisdl Registration S)^tcm and fiw other na- 
tional registries. 

All live-born children and new residents in Denmark are assigned 
a unique personal identification number (a civil-registry number), 
which is stored in the Danish Civil Registration System together 
with information on vital status, emigration, disappearMicc, address, 
and femily members (mother, father, and siblmgs).^^ The registry is 
updated once a week, and all changes in die stored information are 
reported to the registry according to established legal procedures. 
The civil-registry number is used as the link to information at the 
individual level in all other national registries. This system provides 
completely accurate linkage of information between registries at 
the individual level. 

We determined MMR-vaccination status on the basis of vacci- 
nation data reported to the National Board of Health by general 
practitioners, who administer all MMR vaccinations in Denmark. 
The general practitioners are reimbursed by the state on the basis 
of these reports. We retrieved information on vaccinations from 
1991 through 1999. The MMR vaccine was introduced in Denmark 
in 1987, and the single-antigen measles v-accine has not been used. 
The MMR vaccine used iii Dejimark during tlic study period was 
identical to that used in the United States and contained the follow- 
ing vaccine strains: Moraten {measles), Jeryl Lynn (mumps), and 
Wistar RA 27/i (rubella), 

The national vaccination program recommends that children be 
vaccinated at 15 months of age and again at 12 years. No change was 
made in the program during the study period. We obtaujcd infor- 
mation on MMR vaccination at 15 months of age, since only this 
exposure is relevant to the end point under study. Since the vacci- 
nation data arc transferred to the National Board of Health once a 
week, we chose Wednesday as the day of vaccination. When the vac- 
cination information was recorded with the child’s own civil-registry 
number, the information was directly linked with other registries. 
Before 1996, in most cases the vaccination information and the age 
of the child were recorded with the civil-registr>' number of the 
accompanying adult; we used information from the Danish Civil 
Registration System to identify the link from the accompanying 
adult to the child. Thus, 98.5 percent of the children were identified 
with the use of the child’s civil-registry number or the civil-registry 
number of the mother or father and die age of the child at vaccina- 
tion. The remaining 1.5 percent of children were identified on the 
basis of additional information from the Danish Civil Registration 
System on other relatives and information on the address at the time 
of vaccination. 

Information about diagnoses of autism was obtained from the 
Danish Psychiatric Central Register, wiiich contains information on 
ail diagnoses received by patients in psychiatric hospitals, psychiatric 
departments, and outpatient clinics in Dcnmark.^^ In our cohort, 
93.1 percent of the children were treated only as outpatients, and 
6.9 percent were at some point treated as inpatients in a psychiatric 
department. Ail diagnoses were based on the International Classi- 
fication of Diseases, i0f^RmrioK{ICD-10), which is similar to the 
4th edition of the Diagnostic and Statistical Manual of Mental Dis- 
orders (DSM-IV) with regard to autism.”- In Denmark, children 
are referred to specialists in child psychiatry by general practition- 
ers, schools, and psychologists if autism is suspected. Only special- 
ists in child psychiatry diagnose autism and assign a diagnostic code, 
and all diagnoses are recorded in the Danish Psychiatric Central 
Register. We identified children given a diagnosis of autistic 
disorder (ICD-10 code FS4.0 and DSM-W code 299.00) or anoth- 
er autistic-spectrum disorder (ICD-IO codes F84.1 throu^ F84.9 
and DSM-IV codes 299.10 and 299.80). When a child was given 
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diagnoses of both autistic disorder and one or more other autistic- 
spectrum disorders, we classified the diagnosis as autistic disorder. 
Autkm B associated with the inherited genetic conditions tuberous 
sclerosis, Angeiman’s syndrome, and the fragile X syndrome and 
with congenital rubella. To maximize tJie homogeneity of the study 
population, data for children with these conditions were censored 
when the diagnosis was made. We obtained information on these 
conditions from the National Flospital Registry. 

We perfomied an extensive record review for 40 children with au- 
tistic disorder (13 percent of all the children with autistic disonder) 
to validate the diagnosis of autism. A consultant in child psychiatry 
with expertise in autism examined the medical records. Thirty-seven 
of the children (92 percent) met the operational criteria for autistic 
disorder according to a systematic coding scheme developed by the 
Centers for Disease Control and Prevention for surv'eiilance of au- 
tism and used in a prevalence study in Brick Township, New Jersey.^'’ 
The three children who did not meet the criteria for autistic dis- 
order were all classified as having other autistic-spectrum disorders. 
For two of the chUdrcn, the diagnosis of autistic disorder was ques- 
tionable because of profound intellectual impairment. For the third 
child, we did not have information about the onset of symptoms be- 
fore the age of three years, which is a prerequisite for the diagnosis 
of autistic disorder. 

We obtained information on birth weight and gestational age 
fix>m the Danish Medical Birtii Registry and the National Hospital 
Registry.”-^'’ Information on potential confounders, including so- 
cioeconomic status (as indicated by the employment status of the 
head of the household) and mother’s education was obtained from 
Statistics Denmark from the time when the child was 15 months 
of age. 

Statistical Analysis 

Follow-up fix the diagnosis of autistic disorder or another autis- 
tic-spectrum disorder began for all children on the day they reached 
one year of age and continued until tiic diagnosis of autism or an 
associated condition (the fragile X syndrome, Angeiman’s syndrome, 
tuberous sclerosis, or congenital rubella), emigration, death, or the 
end of follow-up, on December 31, 1999, whichever occurred first. 
The incidence-rate ratios for autistic disorder and other autistic- 
spectrum disorders in the group of vaccinated children, as compared 
with die unvaccinated group, were examined in a log-linear Poisson 
regression model with the use of PROC GENMOD (SAS, version 
6.12).*® We treated vaccination as a time-dependent covariate. The 
children were assigned to the nonvaccinated group until they re- 
ceived the MMR vaccine. From that date, they were followed in the 
vaccinated group. In additional analyses, the MMR-vaccinated chil- 
dren were grouped according to their age at the time of vaccination, 
the interval since vaccination, and the calendar period when vac- 
cination was performed. 

In reporting the results, we refer to the incidence-rate ratios as rel- 
ative ri^. For ail risk estimates, we considered possible confound- 
ing by age (1, 2, 3, 4, 5, 6, 7, or 8 to 9 years), sex, calendar period 
(1992 to 1993, 1994, 1995, 1996, 1997, 1998, or 1999; for other 
autistic-spectnim disorders, the years 1992, 1993, and 1994 were 
grouped together), socioeconomic status (six groups), mother’s 
education (five groups), gestational age {’^26, 37 to 41, or 5=42 
weeks), and birth vreight (<2499, 2500 to 2999, 3000 to 3499, 
3500 to 3999, or >4000 g). 

RESULTS 

A total of 537,303 children were included in the 
cohort and followed for a total of 2,129,864 person- 
years. Foliow-up of 5811 children was stopped before 
December 31, 1999, because of a diagnosis of autistic 
disorder (in 316 children), other autistic-spectrum dis- 
orders (in 422), tuberous sclerosis (in 35), congenital 
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rubella {in 2), or the fragile X or Angelman’s syndrome 
(in 8), and because of death or emigration in the 
cases of 5028 children, whose data were censored. 
For children who received MMR vaccine, there were 
1,647,504 person-years of follow-up, and for children 
who did not receive the vaccine, there were 482,360 
person-years of follow-up. 

Table 1 shows the distribution of the MMR cohort 
according to vaccination status, sex, birth wei^t, 
tational age, socioeconomic status, mother’s educa- 
tion, and age when autism was diagnosed. The mean 
age at diagnosis was four years and three months for 
autistic disorder and five years and three months for 


other autistic -spectrum disorders. The mean age at the 
time of the MMR vaccination was 17 months, and 
98.5 percent of the vaccinated children were vaccinat- 
ed before 3 years of age. The proportion of children 
who were vaccinated was the same among boys and 
girls (82.0 percent). 

Table 2 shows the association between variables re- 
lated to MMR vaccination and the risk of autism. We 
calculated the relative risk with adjustment for age, cal- 
endar period, sex, birth weight, gestational age, moth- 
er’s education, and socioeconomic status. Overall, 
there was no increase in the risk of autistic disorder 
or other autistic-spectrum disorders among vaccinated 


Table 1. Chabacterjstics of the 537,303 Children in the Danish Cohort. 


Vaconateo 

Unvaccinatep 



CHtLOAEN 

Children 


CHARACTEmSTtC 

(N=440,6S5) 

|N=96,648) 

P Value* 


number (percent) 


Sex 



0.55 

Male 

226,042 (51,3) 

49,680 (51.4) 


Female 

214,613 (48.7) 

46,968 (48.6) 


Birth weight 



<0.001 

«2499 g 

21,633 (4.9) 

5,164 (5.3) 


2500-2999 g 

53,874 (12.2) 

12,062(12.5) 


3000-3499 g 

135,630(30.8) 

29,262 (30.3) 


3500-3999 g 

135,255 (30.7) 

29,143 (30.2) 


S>4000 g 

66,358 (15.1) 

14,563 (15.1) 


Data missing 

27,905 (6.3) 

6,454 (6.7) 


Gestational age 



<0.001 

«36 wk 

19,029 (4.3) 

3,129 (3.2) 


37-41 wk 

272,345 (61.8) 

40,609 (42.0) 


»i2 wk 

27,349 (6.2) 

3,986 (4.1) 


Data missingt 

121,932(27.7) 

48,924 (50,6) 


Socioeconomic status^ 



<0,001 

Manager {very high) 

41,367 (9,4) 

9,940(10,3) 


Wage earner (high) 

85,772(19.5) 

16,187(16.7) 


Wage earner (medium) 

70,906 (16.1) 

13,753(14.2) 


Wage earner (low) 

116,503(26.4) 

26,699 (27-6) 


Wage earner (minimal) 

57,408 (13.0) 

10,996(11.4) 


Unemployed 

67,841 (15.4) 

18,519(19.2) 


Data missing 

858 (0.2) 

554 (0,6) 


Mother’s education 



<0.001 

Postgraduate education 

26,118(5.9) 

5,856 (6.1) 


College 

67,776(15.4) 

14,599(15.1) 


Vocational training 

178,553 (40.5) 

34,006 (35.2) 


Secondary school 

42,667 (9.7) 

10,164 (10.5) 


Primary school 

114,768(26,0) 

28,680(29.7) 


Data missing 

10,773(2.4) 

3,343 (3.5) 


Age at diagnosis of autistic disorder 



0,87 

«2 yr 

48 (0.01) 

9 (0.01) 


3-5 yr 

187 (0.04) 

31 (0,03) 


5=6 yr 

34 (0.01) 

7(0.01) 


Age at diagnosis of another 



0.19 

autistic-spectrum disorder 




^2 yr 

32 (0.01) 

3 (0,003) 


3-5 yr 

202 (0.05) 

37 (0.04) 


5=6 yr 

118 (0.03) 

30 (0.03) 



*P values are based on the cbi-squarc test of statistical independence. 

tData were available from tiK Danish Medical Birth Registry only until December 31, 1996. 

JThe employment status of the head of tfic household was used to indicate socioeconomic status. 
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Table 2. Adjusted Relative Rjsk of Autistic Disorder and of Other AimsTJC-SPECTRUM 
Disorders in Vaccinated and UNVAcaNATED Children.* 


Other Autistic-Specthum 

Vaccination Person- Years! Autistc Dboroeb Disorders 


Total 

2,129,864 

NO. ca: CASES 

316 

ADJUSTED 

SEIATJVE RISK 

{95* Cl) 

NO. OF CAS 

422 

ADJUSTED 
RELATIVE RJSK 

ES (95% CJ) 

Vaccination 

No 

482,360 

53 

1.00 

77 

1,00 

Yes 

1,647,504 

263 

0.92 (0.68-1.24) 

345 

0.83 (0.65-1.07) 

Age at vaccination 

Not vaccinated 

482,360 

53 

1.00 

77 

LOO 

=sl4 mo 

200,003 

38 

1.18 (0.78-1.80) 

43 

0.88 (0.60-1.28) 

15-19 mo 

1,320,753 

195 

0.86 (0.63-1.17) 

270 

0.83 (0.64-1.08) 

20-24 mo 

69,242 

17 

1-19 (0.69-2.07) 

12 

0,62 (0.33-1.13) 

25-35 mo 

40,935 

11 

1.20 (0.63-2.31) 

15 

1.09 (0.63-1.91) 

5^36 mo 

16,572 

2 

0.56 (0.14-2.30) 

5 

0.64 (0.26-1.59) 

Interval since vaccination 

Not vaccinated 

482,360 

53 

1.00 

77 

1.00 

<6 mo 

212,805 

3 

0.39 (0.11-1.32) 

8 

1.18 (0-51-2.75) 

6-11 mo 

197,931 

21 

1-38 (0.76-2.51) 

4 

0.31 (0.10-0.91) 

12-17 mo 

183,460 

22 

1.07(0.59-1.95) 

16 

0.92(0.47-1.80) 

18-23 mo 

168,045 

31 

0.86 (0.52-1.41) 

16 

0.47 (0.26-0.86) 

24 -29 mo 

154,290 

42 

0.99 (0.61-1.58) 

32 

0,77 (0,46-1.27) 

30-35 mo 

139,258 

33 

0.86 (0.54-1.38) 

27 

0.69 (043-1.11) 

36-59 mo 

406,320 

90 

0.99 (0.66-1.50) 

15S 

1.05 (0.77-1.45) 

ss60 mo 

185,396 

21 

0.67 (0.34-1,33) 

84 

0.75 (0,51-1.09) 

Date of vaccination 

Not vaccinated 

482,360 

53 

1.00 

77 

1,00 

1991-1992 

248,646 

31 

1.00 (0.59-1.70) 

61 

0.75 (0.51-1.09) 

1993-1994 

659,152 

81 

0.73 (0.50-1,06) 

146 

0.74 (0.56-0.99) 

199.5-1996 

475,990 

96 

0,91 (0.63-1.30) 

116 

1,13 (0.81-1.56) 

1997-1999 

263,716 

55 

1.35 (0.84-2,17) 

22 

0.71 (0.40-1.24) 


*The relative risk was adjusted for age, calendar period, sex, birth weight, gestational age, mother’s education, and 
socioeconomic sutus of the family. The reference group was the group of children who were not vaccinated. The distri- 
bution of cases of autistic disorder or other autistic-spectrum disorders according to vaccination status differs from that 
in Table 1 because, in this analysis, children who were vaccinated after the disorder had been diagnosed were classified 
according to their vaccination status at the time of the diagno^ {i.c., as unvaccinated). Cl denotes confidence interval. 
tBecause of rounding, the numbers of person -years do not rwcessarily sum to die total shown. 


children as compared with unvaccinated children (ad- 
justed relative risk of autistic disorder, 0.92; 95 per- 
cent confidence interval, 0.68 to 1.24; adjusted rel- 
ative risk of other autistic-spectrum disorders, 0.83; 
95 percent confidence interval, 0.65 to 1.07). Further- 
more, wc found no association between the develop- 
ment of autistic disorder and the age at vaccination 
(P=0.23), the interval since vaccination {P==0.42), 
or the calendar period at the time of vaccination 
(P=0.06). 

Adjustment for potential confounders with the ex- 
ception of age resulted in similar estimates of risk. 
Changing the start of follow-up for autistic disorder 
and other autistic-spectrum disorders to the date of 
birth or 16 months of age had little effect on the esti- 
mates (data not shown). Furthermore, including chil- 
dren with the fragile X syndrome, tuberous sclerosis, 
congenital rubella, or Angclman’s syndrome in the 
analysis did not change the estimates (data not shown). 


DISCUSSION 

This study provides three strong arguments against 
a causal relation between MMR vaccination and au- 
tism. First, the risk of autism was similar in vaccinated 
and unvaccinated children, in both age-adjusted and 
fiiUy adjusted analyses. Second, there was no temporal 
clustering of cases of autism at any time after immuni- 
zation. Third, neither autistic disorder nor other au- 
tistic-spectrum disorders were associated with MMR 
vaccination. Furthermore, the results were derived 
from a nationwide cohort study with nearly complete 
foliow-up data. 

All previous studies of an association between au- 
tism and MMR vaccination have been case series, 
ccologic studies, ‘>'^2 or cross-sectional studies, and 
the majority have not used optimal data for risk assess- 
ment. In a well-conducted, cross-sectional prevalence 
study, Taylor and coiIeagues*° found that there was no 
sharp increase in the prevalence of autism after the in- 
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troduction of the MMR vaccine. However, it could be 
argued that a more gradual increase would be expect- 
ed, since autism is characterized by an insidious onset 
and a delay in diagnosis. A case-series study by Pcitola 
et a!.^5 also provides evidence against a causal con- 
nection. 

One of the main reasons for public concern has 
been that the widespread use of the MMR vaccine in 
some regions appeared to coincide with an increase 
in the incidence of autism. However, this is not a uni- 
form finding. In Denmark, the prevalence of autism 
(according to the criteria of the International Clas- 
sification of Diseases, 8th Revision) ivas less than 2.0 
cases per 10,000 children between the ages of five 
and nine years in the 1980s and the beginning of the 
1990s. Since then, die rates have increased in all age 
groups except for children younger than two years of 
age, and in 2000, the prevalence of autism (according 
to the ICD-10 criteria) was higher than 10.0 cases per 
10,000 children five to nine years of age (unpublished 
data). Thus, the increase in autism both in CaUfor- 
nia^ and in Denmark occurred well after the introduc- 
tion of the MMR vaccine. 

Our study was based on individual reports of vac- 
cination and diagnoses of autism in a well-defined 
geographic area. The exposure data were collected 
prospectively, independently of parental recall and 
before the diagnosis of autism. Furthermore, the di- 
agnosis was recorded independently of the recording 
of MMR vaccination. Thus, there was little possibility 
of differential misclassification of exposure or outcome 
measures. Furthermore, our analysis was based on 
complete follow-up data. 

We assume that the data on MMR vaccination arc 
almost complete, since general practitioners in Den- 
mark arc reimbursed only after reporting immuniza- 
tion data to the National Board of Health. We had an 
unvaccinated reference group with almost 500,000 
person-years of follow-up, even though the study was 
numerically imbalanced in favor of the vaccinated 
group. The power of the study is reflected in the nar- 
row 95 percent confidence intervals. 

We had no information on the presence or absence 
of a family history of autism, which could explain our 
negative findings only if families with a history of au- 
tism avoided MMR vaccination. If so, we would expect 
to have found high relative risks at the beginning of 
the study period, before the hypothetical link between 
vaccination and autism was publicized. This was not 
the case. We had no information on whether the chil- 
dren with autism had regression, and thus wc could 
not perform a subgroup analysis. However, the fact 
that the overall relative risk of autism or an autistic- 
spectrum disorder was less than 1.0 docs not support 
the possibility of a subgroup of vulnerable children. 

The Danish vaccination program recommends that 


children receive the MMR\^ccine at 15 months of age 
and provides the vaccination free of charge. Among 
the <^dren in our cohort who were born in 1995, the 
rate of MMR vaccination was lower than the rate of 
vaccination with the first Haemophilus influenzae type 
B vaccine (86.9 percent vs. 97.0 percent). However, 
the rate of MMR vaccination in our study was similar 
to that in the United States (87.6 percent in 1995) and 
Belgium (83.0 percent in 1997).^^'^^ Nevertheless, the 
main concern is the comparability of vaccinated and 
nonvaccinated children in relation to the end point 
under study. In all analyses, when risk estimates were 
calculated, wc controlled for possible confounders 
(age, sex, calendar period, socioeconomic status, 
mother’s education, gestational age, and birth weight). 
Except for age, none of these possible confounders 
changed the estimates. The confounding by age was 
a function of the time available for follow-up, since 
much of the fbllow-up for the unvaccinated group in- 
volved young children, in whom autism is often un- 
diagnosed. 

We assessed the validity of the diagnosis of autistic 
disorder in a subgroup of children and found it to be 
high. This was to be expected, since only specialists 
in child and adolescent psychiatry are authorized to 
code the diagnosis of autism in the Danish Psychiatric 
Central Register. All schools have access to health care 
personnel as well as psychologists. Because of the com- 
prehensive health care stirveiliancc for children in Den- 
mark, all severe cases of autism are likely to be di- 
agnosed and reported to the registry at some point. 
Reporting of the other autistic-spectrum disorders is 
less complete than that for autistic disorder, and some 
diagnoses are almost certainly missed. However, it is 
unlikely that this misclassification would be associated 
with vaccination status. It is very difficult to determine 
the onset of autism, and many cases are probably due 
to prenatal factors. Our records did not contain in- 
formation on when the first autistic symptoms were 
noted, and wc could not adjust for a differential delay 
in the diagnosis. Again, it is highly unlikely that a de- 
layed diagnosis was associated with MMR vaccination 
in this study. 

'There arc few published data on the incidence of 
autism, but the prevalence rates reported in the liter- 
ature vary widely, from 1.2 cases per 10,000 (accord- 
ing to the criteria of the third edition of the Diagnos- 
tic and Statistical Manual of Mental Disorders) to 30.8 
per 10,000 (according to the ICD-IO criteria).^3.34 
prevalence rates among eight-year-old children in our 
cohort were 7.7 per 10,000 for autistic disorder and 
22.2 per 10,000 for other autistic-spectrum disorders. 
These rates arc similar to the prevalence rates of 5.4 
per 10,000 for autistic disorder and 16.3 per 10,000 
for other autistic-spectrum disorders in a cohort of 
325,347 French children (ICD-iO criteria), reported 
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by Fombonne et ^nd the rate of 11 per 10,000 
for autistic disorder in a cohort of U.S. children (DSM- 
IV criteria), reported by Croen and colleagucs.^'^ Tlie 
DSM-IV classification system used in the United States 
and the ICD-10 classification system used in many Eu- 
ropean countries are almost identical with regard to 
the classification of autistic disorder.23-26 in our A^dity 
substudy, we found that 93 percent of cases diagnosed 
according to the ICD-10 criteria met the DSM-IV op- 
erational criteria for the diagnosis of autistic disorder. 
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‘‘The risk of autism was 
similar in vaccinated 
and unvaccinated 
children. ” 


Autism and Measles, Mumps, and Rubella Vaccination 
The measles, mumps, and rubella (MMR) vaccine contains a live, at- 
tenuated measles virus, and there have been claims that the vaccine 
is a cause of autism in young children. This study included all children 
born in Denmark from 1991 through 1998. Using national-registry 
data on autistic disorders, the investigators found no association be- 
tween MMR vaccination and a subsequent diagnosis of autism (rel- 
ative risk, 0.92; 95 percent confidence interval, 0.68 to 1.24) or a re- 
lated disorder (relative risk, 0.83; 95 percent confidence interval, 0.65 
to 1.07). 


This national cohort study, which included 537,303 children, obviat- 
ed the problems of selection bias and misclassification bias. The re- 
sults provide strong evidence that MMR vaccination is not a cause 
of autism. 


see page 1477 (Perspective, page 1474) 



Lipoprotein particle. 


Effects of the Amount and Intensity of Exercise 
on Lipoproteins 

Regular exercise has well-established health benefits, some of which 
are mediated through changes in plasma lipoproteins. This study in- 
vestigated the relative importance of the amount and the intensity of 
regular exercise in producing changes in plasma lipoproteins. The 
amount of exercise per week proved to have a greater effect on lipo- 
proteins than did the intensity of exercise. 

The important public health message is that exercise equivalent to 
Jogging 17 to 18 miles per week at a moderate pace is sufficient to 
produce clinically meaningful changes in plasma lipoproteins. A low- 
er amount of equally intense exercise is not as beneficial. 

see page 1483 (editorial, page 1522} 


Copyright © 2002 Massachusetts Medicai Society. 


N Engl J Med, Vol. 347, No. 19 * November 7, 2002 • www.nejm.org ■ 1473 


192 


The New England Journal of Medicine 


Examples of Unsubstantiated Claims Made about Some Vaccines. 

VACCiNE UNSUBSTANTiATED ADVERSE EFFECTS^ 


Measles vaccine 

Diphtheria-pertussis-tetanus 

vaccine 

Haemophilus influenzae iype b 
inactivated polio vaccine 

Hepatitis B vaccine 
Anthrax vaccine 
Lyme disease vaccine 

"Hot lots" (some batches 
of any vaccine) 

Multiple vaccinations 


Autism and related developmental 
disorders 

Sudden infant death syndrome; 
epilepsy 

Diabetes mellitus 

Paralytic poliomyelitis; 
simian virus 40 infection 

Multiple sclerosis 

Fatigue; Gulf War syndrome 

Chronic inflammatory arthritis 

Multiple systemic problems 

Undefined harmful immunologic 
effects from vaccine interactions 


Suspicions about the 
Safety of Vaccines 

V accines represent one of the 
most effective interventions 
in medicine. They can pro- 
tect whole populations from poten- 
tially dangerous diseases. Because 
vaccines are usually given to healthy 
people, esp«:ially children, any con- 
cern about the safety of \^ccincs 
has to be taken very seriously. Even 
with close scrutiny, the overall safe- 
ty record of vaccines is extraordi- 
narily good. 

Despite this safety record, for a 
surprising number of vaccines, 
there have been widely publicized 
but unsubstantiated claims of ad- 
verse effects (see Table). When sus- 
picions about a vaccine begin to 
spread, there may be dangerous 
consequences for Ae public health. 
Such is currently the case with the 
live attenuated measles virus in the 
vaccine against measles, mumps, 
and rubella (MMR), which some 
people erroneously believe is a cause 
of autism. 

Vaccincs can cause serious ad- 
verse reactions. Documented exam- 
ples include paralytic disease from 
the live polio vaccine and intestin- 
al obstruction from the rotavirus 
vaccine. When these problems oc- 
curred, they were recognized and 
addressed. Because of fears of bio- 
terrorism and smallpox, it is possi- 
ble that vaccinia vaccination may re- 
sume. The live-virus vaccinia vaccine 
causes many adverse reactions, in- 
cluding rare but severe, or even fa- 
tal, infectious complications. 

Concern about autism and the 
measles component of the MMR 
vaccine began with the awareness 
that encephalitis is a rare but dev- 
astating complication of measles. 
Some survivors of measles have im- 


munc-mediated postinfectious en- 
cephalomyelitis with seizures and 
mental retardation. The hypothesis 
about the measles vaccine and au- 
tism also rests in part on some 
widely publicized research involving 
a small number of young children 
with chronic ^strointestinal symp- 
toms and behavioral abnormalities. 
The researchers speculated on a 
causal relation among MMR vac- 
cination, abnormalities in lymphoid 
tissue, and developmental disorders 
such as autism. Together, these find- 
ings have led some to conclude that 
the measles virus in the MMR vac- 
cine is a cause of autism in children. 

When a child has autism, the par- 
ents begin to notice problems dur- 
ing the second and third years of 
life. Sometimes, there is severe re- 
gression in language and social 
skills in young children who initial- 
ly seemed to be developing quite 
normally. Since the MMR vaccine 
is given at the beginning of the sec- 
ond year of life, there is a temporal 
association between vaccination and 
tlic recognition of autism. The sit- 
uation is further complicated be- 
cause the frequency of autism ap- 
pears to have increased by at least 
a factor of five during the past 20 


years. This increase is probably the 
result of better reporting and wider 
use of this diagnosis to describe 
children with unexplained cognitive 
and behavioral disorders. However, 
fears only grow when tiicrc appears 
to be an increase in the prevalence 
of a severe and unexplained disease 
in children. 

A report in this issue of the Jour- 
nal (pages 1477-1482) provides an 
objective analysis of the rates of au- 
tism in relation to MMR-vaccina- 
tion status in a wcll-dcfiiicd popu- 
lation of more than half a million 
childien in Denmark, about one 
fifth of whom had not received the 
MMR vaccine. This carefiil and con- 
vincing study shows that there is no 
association betu'cen autism and 
MMR vaccination. Other studies 
have also found no such association. 

Unfortunately, objective data are 
not likely to put an end to the con- 
troversy. Strongly held beliefs arc 
difficult to change. We live in an era 
in which the public does not have 
a high degree of trust in the vaccine 
manufacturers, the government, or 
the medical establishment. Con- 
sumers have become highly sensi- 
tive about safety, and their confi- 
dence has not been bolstered by 
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recent recalls of appro\^d drugs or 
by controversies such as that over 
mercury-containing preservatives in 
vaccines (thimerosd^ which has now 
been removed). The large number 
of approved vaccines and the laws 
that require vaccination for school 
entry only increase the tension. 
Some anti-vaccine groups have re- 
ceived wide publicity, and they try 
to convince worried parents that 
avoiding vaccination is “playing it 
safe.” Internet sites arc filled with 
accusations about damage from the 
MMR vaccine and other vaccines. 
Some parents tell moving storks 
about their children who showed 
the first signs of autism in the 
months after vaccination. Such ex- 
periences have already led to con- 
gressional hearings. But however 
painful these stories may be, anec- 
dotes are not proof. The association 
of autism with MMR vaccination 
appears to be only a predictable 
coincidence, since nearly 90 per- 
cent of children in this country rc- 


THiS WEEK iN THE JOURNAL 


Cystcinyl Leiikotriene Receptor and Aspirin Sensitivity 

Patients who are hypersensitive to aspirin have asthma, rhinosinusitis, 
and nasal polyposis. These findings have been attributed in part to the 
action of the cysteinyl leukotrienes at one of their receptor. Although 
aspirin can initiate the reaction, it can also be an effective treatment, 
since long-term exposure to aspirin leads to a desensitized state. In this 
study, the authors show that patients with aspirin-sensitive rhinosi- 
nusitis have enhanced expression of the cysteinyl leukotriene receptor 
CysLTj on inflammatory cells in nasal-biopsy specimens and that de- 
sensitization with aspirin is associated with decreased expression of this 
receptor on these cells. 

Although these data elucidate another key piece in the puzzle of as- 
pirin sensitivity, the story is not complete. The links defween aspirin- 
regulated expression of the CysLTj receptor on inflammatory cells and 
the clinical manifestations of aspirin sensitivity are still speculative. 

see page 1493 (editorial, page 1524} 


ceivc the MMR vaccine at about 
15 months of age. 

Unsubstantiated accusations that 
a vaccine causes harm can have se- 
rious consequences. Some people 
begin to avoid vaccination, increas- 
ing the number at risk, particularly 
in communities where anti-vaccine 
activists arc most successful. Once 
a vaccine has been tied repeatedly 
to even an unsupported claim of an 
adverse effect, costly legal action 
usually follows, even if the vaccine 
is eventually proved to be safe. The 
companies that produce vaccines 
come to associate vaccines with ad- 
verse economic effects for them- 
selves, with little profit and huge 
liability. Effective vaednes may be 
withdrawn from the market. It be- 
comes harder to run ^^ccmation 
programs, induding those in devel- 
oping countries where the needs are 
greatest. 

Those arguing against ^^ccmaoon 
forget how bad the illnesses and 
their complications can be. They 


forget that in this country before 
the development of the measles vac- 
cine, thousands of children had se- 
vere illness from measles, sometimes 
resulting in permanent lability. In 
1960, 400 <^drcn died from mea- 
sles. But the biggest tragedy is that 
outside of the developed countries, 
more than a million children still die 
from this disease each year. Those 
deaths arc preventable by a measles 
vaedne that is cost effective and 
safe. Children everywhere deserve 
the protection that carefully devel- 
oped, carefully monitored vaednes 
can provide against so much disease. 

Edward W. Campion, M.D. 
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Brief Report: Vasculopathy Due to Varicella-Zoster 
Virus 

Several months after having zoster on the sacrum, a 71-year-oid man 
had a transient ischemic attack with occlusion of the right anterior 
cerebral artery. Six months after having zoster in the ophthalmic dis- 
tribution, a 76-year'Old woman had sudden loss of vision in the left 
eye. In both cases, the acute vascular events were caused by the var- 
icella-zoster virus, and in both, the deficits resolved after intravenous 
treatment with acyclovir. 

see page 1500 


“An estimated 
1 9.2 million adults 
in the United States 
have sta^e 1, 2, 3, or 4 
kidney disease. ” 


Clinical Practice: Nondiabetic Kidney Disease 
A 66-year-old man without diabetes has worsening hypertension. He 
has a serum creatinine level of 1.8 mg per deciliter (159 ^mol per li- 
ter), proteinuria (2+ ), and a fasting serum low-density lipoprotein cho- 
lesterol level of 140 mg per deciliter (3.6 mmol per liter). He smokes 
half a pack of cigarettes per day. Ultrasonography reveals small, sym- 
metric kidneys without hydronephrosis or cysts. How should this 
patient be evaluated and treated to slow the progression of kidney 
disease? 


This article reviews the classification of nondiabetic kidney disease 
and approaches to slowing disease progression. 

see page 1505 



Genomic Medicine: Genomic Medicine — A Primer 
This review article launches our scries on genomic medicine. It pro- 
vides definitions of terms commonly used in genetics, delineates the 
distinction between genetics and genomics, and supplies examples of 
the ways in which genetic information can be used in the day-to-day 
care of patients. The mechanisms leading to the availability of more 
than 100,000 proteins from only approximately 30,000 genes are de- 
scribed. The various common types of mutations are identified and 
defined, and modes of inheritance — from simple mendelian to com- 
plex to mitochondrial — are detailed. 


see page 1512 (editorial, page 1526) 
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“The risk of autism was 
similar in vaccinated 
and unvaccinated 
children. ” 


Autism and Measles, Mumps, and Rubella Vaccination 
The measles, mumps, and rubella (MMR) vaccine contains a live, at- 
tenuated measles \nrus, and there have been claims that the vaccine 
is a cause of autism in young children. This study included all children 
born in Denmark from 1991 through 1998. Using national-registry' 
data on autistic disorders, the investigators found no association be- 
tween MMR vaccination and a subsequent diagnosis of autism (rel- 
ative risk, 0.92; 95 percent confidence interval, 0.68 to 1.24) or a re- 
lated disorder (relative risk, 0.83; 95 percent confidence interval, 0.65 
to 1.07). 


This national cohort study, which included 537,303 children, obviat- 
ed the problems of selection bias and misclassification bias. The re- 
sults provide strong evidence that MMR vaccination is not a cause 
of autism. 


see page 1477 (Perspective, page 1474) 



Lipoprotein particle. 


Effects of the Amount and Intensity of Exercise 
on Lipoproteins 

Regular exercise iias well-established health benefits, some of which 
are mediated through changes in plasma lipoproteins. This study in- 
vestigated the relative importance of the amount and the intensity of 
regular exercise in producing changes in plasma lipoproteins. The 
amount of exercise per week proved to have a greater effect on lipo- 
proteins than did the intensity of exercise. 

The important public health message is that exercise equivalent to 
Jogging 17 to 18 miles per week at a moderate pace is sufficient to 
produce clinically meaningful changes in plasma lipoproteins. A low- 
er amount of equally intense exercise is not as beneficial. 

see page 1483 (editorial, page 1522) 
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[ Examples of Unsubstantiated Claims Made about Some Vaccines. I 

VACCINE 

UNSUBSTANTIATED ADVERSE EFFECTS 

Measles vaccine 

Autism and related developmental 
disorders 

Diphtheria-pertussis-tetanus 

vaccine 

Sudden infant death syndrome; 
epilepsy 

Haemophilus influenzae type b ' 

Diabetes meilitus 

Inactivated poKo vaccine 

Paralytic poliomyelitis; 
simian virus 40 infection 

Hepatitis B vaccine 

Multiple sclerosis 

Anthrax vaccine 

Fatigue; Gulf War syndrome 

Lyme disease vaccine 

Chronic inflammatory arthritis 

"Hot lots" {some batches 
of any vaccine) 

Multiple systemic problems 

Multiple vaccinations 

Undefined harmful immunologic 
effects from vaccine interactions 



Suspicions about the 
Safety of Vaccines 

V accines represent one of the 
most eflective interventions 
in medicine. They can pro- 
tect whole populations from poten- 
tially dangerous diseases. Because 
vaccines are usually given to healthy 
people, especially children, any con- 
cern about the safety of vaccines 
has to be taken very seriously. Even 
with close scrutiny, the overall safe- 
ty record of vaccines is extraordi- 
narily good. 

Despite this safety record, for a 
surprising number of vaccines, 
tiiere have been widely publicized 
but unsubstantiated claims of ad- 
verse effects (sec Table), When sus- 
picions about a vaccine begin to 
spread, there may be dangerous 
consequences for the public health. 
Such is currently the case witli the 
live attenuated measles virus in the 
vaccine against measles, mumps, 
and rubella (MMR), vv’hich some 
people erroneously believe is a cause 
of autism. 

Vaccines can cause serious ad- 
verse reactions. Documented exam- 
ples include paralytic disease from 
the live polio vaccine and intestin- 
al obstruction from the rotavirus 
vaccine. When these problems oc- 
curred, they were recognized ;ind 
addressed. Because of fears of bio- 
terrorism and smallpox, it is possi- 
ble that vaccinia vaccination may re- 
sume. The live-virus vaccinia vaccine 
causes many adverse reactions, in- 
cluding rare but severe, or even fa- 
tal, infectious complications. 

Concern about autism and the 
measles component of the MMR 
vaccine began with the awareness 
that encephalitis is a rare but dev- 
astating complication of measles. 
Some survivors of measles have im- 
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mune-mediated postinfectious en- 
cephalomyelitis with seizures and 
mental retardation. The hypothesis 
about the measles vaccine and au- 
tism also rests in part on some 
widely publicized research involving 
a small number of young children 
with chronic gastrointestinal symp- 
toms and behavioral abnormalities. 
The researchers spetuiared on a 
causal relation among MMR vac- 
cination, abnormalities in lymphoid 
tissue, and developmental disorders 
such as autism. Together, these find- 
ings have led .some to conclude that 
the measles virus in the MMR vac- 
cine is a cause of autism in cliildrcn. 

When a child has autism, the par- 
ents begin to notice problems dur- 
ing the second and third years of 
life. Sometimes, there is severe re- 
gression in language and social 
skills in young cliildren who initial- 
ly seemed to be developing quite 
normally. Since the MMR vaccine 
is given at the beginning of the sec- 
ond year of life, there is a temporal 
association between vaccination and 
the recognition of autism. The sit- 
uation is further complicated be- 
cause the frequency of autism ap- 
pears to have increased by at least 
a factor of five during the past 20 
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years. This increase is probably the 
result of better reporting and wider 
use of this diagnosis to describe 
children with unexplained cognitive 
and behavioral disorders. However, 
fears only grow when there appear, s 
to be an increase in the prevalence 
of a severe and unexplained disease 
in children. 

A report in this issue of the /owr- 
«a/{pages 1477-1482) provides an 
objective analysis of the rates of au- 
tism in relation to MMR-vaccina- 
tion status in a well-defined popu- 
lation of more than half a million 
children in Denmark, about one 
fifth of whom had not received the 
iVLMR vaccine. This careful and con- 
vincing study shows that there is no 
association between autism and 
MMR vaccination. Other studies 
have also found no such association. 

Unfortunately, objective data are 
not likely to put an end to the con- 
troversy. Strongly held behefs are 
dilBciJt to change. We live in an era 
in which the public does not have 
a high degree of trust in the vaccine 
manufacturers, die government, or 
the medical establishment. Con- 
sumers have become highly sensi- 
tive about safety, and their confi- 
dence has not been bolstered by 
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recent recalls of approved drugs or 
by controversies such as that over 
mercury-containing preservatives in 
vaccines (tliirnerosal, which has now 
been removed). The large number 
of approved vaccines and the laws 
that require vaccination for school 
entry only increase the tension. 
Some anti -vaccine groups have re- 
ceived wide publicity, and they try 
to convince worried parents that 
avoiding vaccination is “playing it 
safe.” Internet sires are filled with 
accusations about damage from the 
MMR vaccine and other vaccines. 
Some parents tell moving stories 
about their children who show'ed 
the first signs of autism in the 
months after vaccination. Such ex- 
periences have already led to con- 
gressional hearings. But however 
painftii these stories may be, anec- 
dotes are not proof The association 
of autism with MMR vaccination 
appears to be only a predictable 
coincidence, since nearly 90 per- 
cent of children in this country re- 


THIS WEEK IN THE JOURNAL 


Cysteinyl Leukotriene Receptor and Aspirin Sensitivity 
Patients who are hypersensitive to aspirin have asthma, rhinosinusitis, 
and nasal polyposis. These findings have been attributed in part to the 
action of the cysteinyl leukotrienes at one of their receptors. Although 
aspirin can initiate the reaction, it can also be an effective treatment, 
since long-term exposure to aspirin leads to a desensitized state. In this 
study, the authors show that patients with aspirin-sensitive rhinosi- 
nusitis have enhanced expression of the cysteinyl ieukotriene receptor 
CysLTj on inflammatory cells in nasal-biopsy specimens and that de- 
sensitization with aspirin is associated with decreased expression of this 
receptor on these cells. 

Although these data elucidate another key piece in the puzzle of as- 
pirin sensitivity, the story is not complete. The links between aspirin- 
regulated expression of the CysLTj receptor on inflammatory cells and 
the clinical manifestations of aspirin sensitivity are still speculative. 

see page 1433 (editorial, page 1524) 


ccive the iVIMR vaccine at about 
15 months of age. 

Unsubstantiated accusations that 
a vaccine causes harm can have se- 
rious consequences. Some people 
begin to avoid vaccination, increas- 
ing the number at risk, particularly 
in communities where anti-vaccine 
activists are most successful. Once 
a vaccine has been tied repeatedly 
to even an unsupported claim of an 
adverse effect, costly legal action 
usually follows, even if the vaccine 
is eventually proved to be safe. The 
companies that produce vaccines 
come to associate vaccines with ad- 
verse economic effects for them- 
selvc.s, with little profit and huge 
liability. Effective vaccines may be 
withdrawn from the market. It be- 
comes harder to run vaccination 
programs, including those in devel- 
oping countries where the needs are 
greatest. 

Those arguing against vaccination 
forget how bad the illnesses and 
their complications can be. They 


forget that in this country before 
the development of the measles vac- 
cine, thousands of children had se- 
vere illness from measles, sometimes 
resulting in permanent disability. In 
1960, 400 children died from mea- 
sles. But the biggest tragedy is that 
outside of tiie developed countries, 
more than a million children still die 
from this disease each year. Those 
deaths are preventable by a measles 
vaccine that is cost effective and 
safe. Children everywhere deserve 
the protection that carefully devel- 
oped, carefully monitored vaccines 
can provide against so much disease. 

Edward W. Campion, M.D. 
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Brief Report: Vasculopathy Due to Variceiia-Zoster 
Virus 

Several months after having zoster on the sacnim, a 71-year-old man 
had a transient ischemic arrack with occlusion of the right anterior 
cerebral artery'. Six months after having zoster in the ophthalmic dis- 
tribution, a 76-year-old woman had sudden loss of vision in the left 
eye. In both cases, the acute vascular events were caused by the var- 
icella-zoster vims, and in botli^the deficits resolved after intravenous 
treatment with acyclovir. 

see page 1500 


“An estimated 
1 9.2 million adults 
in the United States 
have sta^e 1, 2, 3, or 4 
kidney disease. ” 


Clinical Practice: Nondiabetic Kidney Disease 
A 66-year-old man without diabetes has worsening hypertension. He 
has a serum creatinine level of 1.8 rng per deciliter (159 ^mol per li- 
ter), proteinuria (2+), and a fasting semm low-density lipoprotein cho- 
lesterol level of 140 mg per deciliter (3.6 mmol per liter). He smokes 
half a pack of cigarettes per day. Ultrasonography reveals small, sym- 
metric kidneys without hydronephrosis or cysts. How should this 
patient be evaluated and treated to slow the progression of kidney 
disease!’ 


This article reviews the classification of nondiabetic kidney disease 
and approaches to slowing disease progression. 


see page 1505 
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Genomic Medicine: Genomic Medicine — A Primer 
This review article launches our series on genomic medicine. It pro- 
vides definitions of terms commonly used in genetics, delineates the 
distinction benvecn genetics and genomics, and supplies examples of 
the ways in which genetic information can be used in the day-to-day 
care of patients. The mechanisms leading to the availability of more 
than 100,000 proteins from only approximately 30,000 genes are de- 
scribed. The various common types of mutations are identified and 
defined, and modes of inheritance — from simple mcndelian to com- 
plex to mitochondrial — are detailed. 


see page 1512 (editorial, page 1526) 
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November 21, 2002 


The President 
The White House 
Washington, D.C. 20500 

Dear Mr. President: 

I am writing to urge you to host a White House conference on autism to galvanize a 
national effort to determine why autism has reached epidemic proportions in this country. 

Fifteen years ago, one in 10,000 children in the United States was autistic. Today, 
estimates place that number at one in 250. A recent study funded by the State of California 
determined that the number of autistic children in California has tripled, and that the increase 
could not be attributed to better diagnoses or more accurate testing. 

This explosive growth in autism has had devastating consequences for families and 
communities all across the country. Families of autistic children face great emotional and 
financial hardships as they seek to care for their children. Local school districts have been 
overwhelmed financially and logistically as they attempt to educate these children with so many 
special needs. As a nation, we must develop solutions to help families and communities cope 
with these challenges. 

We must also try to determine what is causing this outbreak and how it can be stopped. 
One possible explanation is the mercury preservative that was used for years in pediatric 
vaccines. It is troubling that at the same time that autism was skyrocketing, additional vaccines 
were being added to the routine vaccination schedule, increasing the cumulative amount of 
merairy to which young children were exposed. The Institute of Medicine called this theory 
unproven, but “biologically plausible,” and called for much more research. Other factors may 
also be behind this increase, and it is entirely possible that a combination of factors in the 
environment may be at work. 
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The President 
November 2!, 2002 
Page 2 


At a Wliite House conference, could bring together the best minds from across the 
country to chart a course of scientific research to uncover the underlying causes of this epidemic 
Right now such research is not being ag^essiveJy pursued. You could also bring together 
parents of autistic children and leaders in the fields of education and social services to begin to 
address the difficult challenges they face. 

Mr. President, you are in a unique position to provide the leadership that is necessary to 
organize a national effort to resolve these problems. Members of the House and Senate would, 
without a doubt, work with you to mobilize whatever resources are necessary to mount such an 
effort. I urge you to host a White House conference on autism. 


Thank you very much for your leadership, and for your consideration of this request. 



cc: The Honorable J. Dennis Hastert 

Speaker of the House 

The Honorable Trent Lott 
Majority l.eader-EIect 
United States Senate 
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BEFSTARD SANDERS, VEWifOMT, 
IKSlEreNOEKT 


The Honorable John Ashcroft 
Attorney General 

United States Department of Justice 
Washington, D.C. 20530 

Dear Mr. Attorney General; 

1 am writing with regard to the Omnibus Autism Proceeding taking place within tJie 
Vaccine Injury Compensation Program (the VICP). Two weeks ago. Justice Department 
attorneys filed a motion for a “protective order,” asking that all evidence in this proceeding be 
kept under seal. Tliis motion was ill-considered, and should be withdrawn. Justice for families 
with autistic children demands that all evidence that might relate to their child’s condition be 
available, regardless of the forum. Government attorneys have failed to present any compelling 
justification for curtailing this right. The following additional points also argue strongly for 
withdrawing this motion. 

First, Justice Department lawyers misstated the extent to which this request in the 
omir!’?'.': pro: mirrors rcquiiCiiAOiitM h* vuiVtiil luvv govoiiiiiig ijiiomiaiion submitted in 
proceedings on individual petitions. The argument was made that cuirent law prohibits the 
release of information submitted during the consideration of individual petitions, and that the 
Government’s motion would simply extend this protection to the omnibus proceeding. However, 
that argument is seriously flawed. The government’s proposal goes well beyond current law in a 
number of wa>^. Current law states that information that is submitted may not be made public 
“without the express written consent of the person who submitted the information.” The intent 
of this provision was to protect the personal medical records of individuals. It was not intended 
to keep relevant information about possible health risks collected by Federal agencies out of the 
public realm. The protective order sought by the Justice Department goes well beyond the 
simple “written consent” requirement. All evidence submitted by the government would be 
sealed, and it would remain sealed “indefinitely, without regard to the conclusion of the Omnibus 
Autism Proceeding.” In addition, it would require that confidentiality agreements be signed by 
all parties, and that copies of documents produced to petitioners’ counsel be returned or 
destroyed upon the conclusion of the proceedings. There appears to be no justification for such 
draconian measures to keep secret whatever information Federal agencies might possess that has 
a bearing on vaccine safety. 



'fhe Honorable John Ashcroft 
Page 2 
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Second, this “protective order” would place attorneys representing families of autistic 
children in an untenable ethical position. In some cases, families may reject the judgement 
reached in the VICP and opt to file a lawsuit. If the family’s attorney is aware of information 
developed in the VICP that would strengthen the family’s case in court, be would be constrained 
from using it, denying the family effective r^resentation. Furthermore, an attorney in this 
awkward position may feel compelled to recommend to his clients that they accept a decision in 
the VICP that he does not feel would be in their best interest, knowing that important evidence 
may not be available for use in a later lawsuit. 

Finally, this motion provides ammunition to critics of government vaccine policy who 
believe that Federal policymakers side loo frequently with the interests of vaccine manufacturers. 
It creates the appearance, fairly or unfairly, that this protective order is meant to protect 
pharmaceutical companies at the expense of famiii^ with autistic children. We have an 
epidemic on our hands. Fifteen years ago, one in 1 0,000 American children was autistic. Today, 
the number is one in 250. This is not the time for legal jousting over arcane rules of evidence. 
All of our efforts should be geared toward uncovering the causes of this epidemic, reversing this 
trtmd, and giving as much information as possible to the public. 

The interest of the Federal government should not be to protect any particular party in this 
matter. The interest of the Federal government should be to find the truth and lay it out for all to 
see. I urge you to instnict the appropriate officials to withdraw this motion and allow this 
proceeding to move forward unencumbered. 

Thank you very much for your consideration. 



Dan Burton 
Chairman 


cc: The Honorable George Hastings 

Special Master 
Court of Federal Claims 

The Honorable Henry Waxman 
Ranking Minority Member 
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Subject: FW: 


Attached is one of the two articles Mr. Souder would like Included in the record on last week's vaccination 
hearing. 

TTianks for your help. 


— Original Message--- 

From: 

Sent: None 
Subject: 


1 . This is the statement Lilly wilt issue today at Mr. Burton's hearing. It gives you some background on the 
issue. 


2. We would like to see the following editorial 
Included in the hearing record. 

THE WmSllEET JOURNAL 


REVIEW & OUTLOOK (Editorial) 

The Truth About Thimerosal 
968 words 
5 December 2002 
The W^U Street Journal 
Al‘8" 

English 

(Copyright (c) 2002, Dow Jones & Company, Inc.) 

Was it nefarious Dick Armey? Dastardly Senator and Dr. Bill Frist? Or maybe a phantom pediatrician, hired by Eli Lilly 
to haunt the halls of Congress? From the press coverage, you’d think there's no greater question than who put the now- 
famous thimerosal rider into the Homeland Security Bill. 

Washington has been so busy playing political "Where's Waldo?" that no one has actually bothered to explain the merits. 
We're happy to fill this void with the facts, especially because they show tliat protecting thimerosal from runaway legal 
liability is the right thing to do as a matter of public health. Far from ducking behind Capitol pillars, Republicans should 
be trumpeting their support. 

The story of fhimerosal begins in the 1930s, when it introduced into vaccines to prevent infections from fungus and 
bacteria. The preservative, an organic mercury compound, was so safe and uncontroversial ttiat nobody even noticed it 
for 60 years. 

Then in 1997, as part of the FDA Modernization Act, Congress required the agency to do an inventory of mercury in all 
of its licensed drugs and vaccines. By 1999, researchers realized that kids were getting more shots these days, and that 
the Aimerosal combined from all the vaccinations could, theoretically, slightly exceed an EPA mercury guideline. The 
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findings were manna to the small but vocal anti-vaccinatian lobby has spent years falsely claiming vaccines cause 
everything from multiple sclerosis to cancer. They soon clain^ ttot thimerosa! caused autism. 

In retrospect, the researchers we've talked to agree it was the EPA standard that was the problem. The agency had based 
its number on a study of pregnant women whose ingestion of significant and sustained amounts of methyl mercury had 
led to children who later scored slightly lower on neurological and cognitive tests (nothing near autism). The EPA 
estimated the lowest possible amoxmt a mother could have ingested to be associated with a disorder and then, to be 
ridiculously safe, divided that by 10. The agency’s standard is below that of even the hyper-cautious Food and Drug 
Administration. 


There’s little evidence vaccines exceed even that extremely low level. Just last week a University of Rochester study 
published in Lancet looked at 61 infants - 40 receiving vaccines containing thimerosal, and 2i receiving thimerosal-free 
vaccines. Most children had blood mercury levels of I or 2 ranograms per milliliter; the highest level, foxmd in one child, 
was 4.11 ng/ml. 

By comparison, the EPA standard is 5.9 ng/ml. The study also foimd fltat children excrete ethyl mercury more quickly 
than expected, so that it doesn't build up from one vaccination to the next. "A mom who eats a tuna fish sandwich 
probably passes along more mercury during breast-feeding than a kid gets in a vaccination," says Michael Pichicbero, the 
study's lead investigator. 


Most important, no scientific study has ever found a link between vaccines and autism, despite years of detailed research 
into the safety of vaccines. Even the World Health Organization continues to endorse the use of the preservative. 


Sadly, the real losers of this wild goose chase are parents of autistic children, who've seen anti-vaccinators use their cause 
to divert time and resources away from legitimate research into the disorder. 

U.S. public health agencies knew most of this in 1999. But they worried that anti-vaccine groups would use the FDA 
information to scare parente away from immunizations. So they hastily recommended that manufacturers immediately 
remove the preservative — a huge mistake. 

"We took it out precipitously, which made it look like thimerosal is harmful — when there is no evidence it is. I think we 
hurt the public trust," said Paul Offit, who sits on the Advisory Committee on Immunization Practices and is chief of 
infectious diseases at the Children's Hospital of Philadelphia. 

The recommendation brought unwarranted fear, vaccine shortages, and . . . tort lawyers. Usually, parents of the rare child 
injured by a vaccine must go through the Vaccine Injury Compensation Program before they can sue in regular courts. 

Set up by Congress in 1986 after lawsuits all but bankrupted vaccine makers, VICP ensures that victims get compensated 
quickly for genuine wrongs. 

But the tort lawyers hate that VICP cuts out their giant fees, and they saw an opening in thimerosal. They've exploited 
every loophole to keep frivolous thimerosal cases out of VICP, and have ii«tead filed hundreds of lawsuits against 
vaccine makers and Eli Lilly (which stopped making thimerosa! 10 years ago). The four vaccine makers left are today 
stuck devoting Iheir funds not to research into new, life-saving vaccines, but to paying legal bills. 

These, readers, are the facts behind the thimerosal rider that is supposed to be so scandalous. All the legislation does is 
require that parents first go through VICP, as with any vaccine claim. They can sue later in other courts, if fiiey choose 
(and assuming a statute of limitations problem is fixed). The vaccine court is much better positioned than other courts to 
decide on the merits of thimerosal cases. And it has the added social benefit of protecting vaccine research and 
production at a time when we need both to defend against bioterror. 


None of this makes trial lawyers rich, though, and so they asked Senate Democrats, led by Joe Lieberman, to strip the 
rider away. Tbey lost, but they did such a good media job that new Majority Leader Trent Lott has promised 
modifications to protect nervous Republicans who clearly haven't bothered to understand the issue. 

We suggest they talk to Dr. First, who could supply a nerve transplant. If Republicans can't explain to parents that 
thimerosal is about supplying safe vaccines to their children, they don't deserve the majority. 


3. The foliowing documents were supplied by J. Craig Burton. Health Policy Advisor, Senator Bill Frist, M.D. 
(202-224-7139). Sen. Frist’s press release and the ACCV statement, are also documents that we would like in 
the hearing record. 


12/17/02 
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( If you are unable to open up this wpd document, I've included the text version of Senator Frist's 
press release below.) 


Advisory Commission On Childhood Vaccines Urges Passage Of Comprehensive Vaccine Bill 
Letter Supports Frist's Efforts to Balance Vaccine Program, Reduce Shortages 

Monday, December 9, 2002 

Press Release Of Senator Bill Frist, M.D. 

WASHINGTON, D.C, - U.S. Senator Bill Frist (R-TN^ today hailed the Advisory Commission on 
Childhood Vaccines’ (ACCV) support of vaccine provisions included in the Homeland Security 
bill. A letter to Health and Human Services (HHS) Secretary Tommy Thompson from ACCV 
included support for the vaccine provisions in the homeland security bill and urged immediate 
action on Frist's comprehensive legislative vaccine package. ACCV is a nonpartisan panel made up 
of health professionals, lawyere and individuals that advise Secretary Thompson on improving the 
Vaccine Injury Compensation Program. 

"Much focus has been placed on the vacxine provisions in the Homeland Security bill, which are 
only part of a larger, more comprehensive legislative package aimed at restoring balance to the 
vaccine program," said Frist. "Vaccine shortages threaten our children and the health of our nation, 
yet unnecessary litigation continues to destabilize our vaccine supply by causing fewer vaccines to 
be developed and produced. Today's nonpartisan expert recommendations highlight the importance 
of the provisions we have already passed and the critical need to press forward and make remaining 
changes to stabilize our nation's vaccine supply. This legislation is critical to protecting our 
children and nation, and I’m pleased to receive ACCV's support." 

Frist's "Improved Vaccine Affordability and Availability Act" would improve the existing Vaccine 
Injury Compensation Program by providing additional compensation and protections for those who 
experience rare, but serious, side effects from vaccines and by stabilizing the vaccine supply and 
production market. Just one of the pending lawsuits in the United States seeks $30 billion in 
damages, while the total global value of the vaccine market is only $5 billion. 

A Government Accounting Office (GAO) report released in September identified liability concerns 
and costs as one of several factors leading to vaccine shortages, and the need to improve our 
vaccine stockpiles to cushion future shortages. The report , "Childhood Vaccines: Ensuring an 
Adequate Supply Poses Continuing Challenges," also noted that the potential for reoccurrences of 
shortages exists. 

Frist is the ranking member of the Public Health Subcommittee. He cosponsored the legislation 
with Senators Kay Bailey Hutchison (R-TX), Zell Miller (D-GA), Jim Bunning (R-KY) and Jim 
Jeffords (I-VT) in March of this year. 

Please give me a cal! if yoa need further clarification or have any questions. 

Call me on my cell phone if I don’t answer at the office. (301>-685-7091 
Thanks, 

Suzanne 


12/17/02 



Suzanne K. Simala 

Senior Federal Relations Associate 

Eli Lilly and Company 

Government Relations 

555 Twelfth Street, NW, Suite 650 

Washington, DC 20004 

ph 202-434-1029 

fax 202-393-7960 

sks@liliy.com 


12/17/02 
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FROM; DR Rev, LD Wedewer. OD., ^iA, CNA, and United States Autism Ambassador 


1900 K Street SW, Cedar Rapids, towa 52404 
319^64-2687 
AuttsmAvvakening@ao).com 


FACSIMILE TRANSMITTAL SHEET 


TO: 

CoK^^swomaD Dan Burton 

FROM: 

DR R«. LD Wedewo, EH. NA, CNA. US Autism 
Ambassador 

COMPANY: 

DATE: 

USC^BgRSS 

12/09/3002 

FAX NUMBER: 

2D2-2Z54»16 

TOTAL NO.: 22 

PHONE NUMBER: 

FAX NUMBER: 319-364-2687: 

RE: lESTLMONY HEARING TnXE: 

"VACCINES AND THE AUTISM EPIDEMIC: 
REVIEWING THE FEDERAL 

GOVERNMENTS TRACK RECORD AND 
CHARTING A COURSE FOR THE FUTURE." 

YOUR REFERENCE NUMBER 

XURGENT OFOR REVIEW □ PLEASE COMMENT XPLEASE REPLY □ PLEASE RECYCLE 


DEAR CONGRESSWOMAN DAN BURTON. 


Pim I vould Sb: to metttkm thu 1 over kn^hted on Fdci^ vhftb tD urivv McKide; St noon. In dib package is « copf of our Penct/Team 

intBrcn; tmd a CO. R vS also ai wdi u infennatkn in iJb fisc viO lead ;iM to s webcitB we bu3t JD you could this in&omiioD ai any tkne 

yronceditTluiAyoufatBkpTgtfacttiietpiCTCTttetesdmwyandfixe w T diiiig youda fordcaunawcoitigagiiiy.hfagsbccttanhooorla 
anScb jmCof^reasQsnOUn Button thst past in die hesoiags as vcO as meeting ^ou in penon. 1 tt g gtbfa^ cannot attmd dnsbeosagdue 

to inness in ihe fian^. I «i0 iiMKV«c siimit vfaat { fbU otK paoel/tesn has unoovned and leteoKhed I ;au lake die ome to leviev this as 

it has oabed c« the akmsnum oanneetkn to Kiiisn as «dl as menr. ! aOBch ntjr opOiD^ stBimienis and will refer you to dte 

wdasito ve huiit to anlN the test of out 5ai£r^ ibe ease ofi^idBins end «i& infease this to th: genetd piMc s of tomofiow htc aihtotoim. 

I will see you icApiilfwa]mtt to once a^BtfoiMney to Washington fci die bearir^Heasefoigre my bci: of a a endii'tce bait ahoTOuM 

like to sAmitfiom my wdaatc over TPpatenttteiyestedttostApMtapower point pain, t i O t tio n feyouC La^ e tsnmu Button tihat has ^tuies 
of diddien with eutisrn whose pBenB could not aoend thd would fike Umv hands oised in the heatings. Thto is located in the antositc bdew on 
the dgltt you wS! &nd a tilled Auhsm SSent Voia Quit Cot^estown Buttons dai^toe also tequesied Imgsandsoo be placed in this quOt as 

you wUt see. Thanks ^ain foe evctjrtho^ and omnot wait to hess the outEXnte of the heacii^ 
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Pieascanitacl mevidiittriy<:fin&Dn«A319-431-8S^ M9-354-26S7(FA]JS/PbotK;)i 


We R^^jr^nKutedsewcx^diAtai! of dtc Autism An^ass«k>fs have done sad smuhl to see 

this ptockmatioas^ied in dutr honor. 'Huints fee joue he^ in this siatter. 

PeacefijUy, 

LD Wedewer 

1900 K Street SW 

Cedar Rapids, Iowa 52404-3629 
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LD WEDEWER, US AUTISM AMBASSADOR 

TESTIMONY FOR DECEMBER 10, 2002 
GOVERMENT REFORM HEARING TITLED 

"Vaccines and the Autism Epidemic: 
Reviewing the Federal Government's Track Record 
and Charting a Course for the Future." 


Congressman, Christopher Shays, Congressman Dave Weldon, 

Congressman Dan Burton the Honorable Chairman, and distinguished committee 
members. 

Thank you for allowing me to enter my testimony into congressional record. First let me 
begin by saying thank-you for everytWng that Congressman Dan Button and this 
committee has done to help those with autism and their &miiies. I would like to disclose 
that I am not anti-vaccine but want to ensure safe vaccines and policies. I want to alert the 
Chairman and committee that my testimony was sent over-night on Friday to 
Congressman Dan Burton's Office. It will arrive Monday by 12:00 in a white box with 
writing all over it. It contains a book and CD set 

The Contorts of this opening statement, the contents of this notebcwk, and CD is my 
testimony and the many individual's testimonies, and research uito Autism and vaccines 
comparison, causes and effects. These individuals worked many sleepless nights and 
worked very hard to make sure the information gathered we believed to be accurate. It is 
our belief that once you see the names you will know how creditable the material is. 

The title of the Book and CD requested to also be entered into testimony is: Vaccine 
Summary Comparison Reports and Charts©: Autism, Alzheimer’s, Aluminum, Mercury, 
Arsenic, Copper, Lead, Thallium, Iron, and Formaldehyde. 

In older studies we found that it was once believed that aluminum was not so toxic. In our 
studies we found that this is not quite the case. In our studies and chart we show how 
aluminum mirrors mercury and more then ten folds the effect of mercury. We will 
explain many other metals and how they compare. I want you to understand that with 
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aluminum mirroring mercury if we take mercury out, would not the aluminum still do the 
same thing? This is what we wanted to find out and why we began this research and 
studies. I will refer you to this chart in the Book and CD; Summary Comparison of 
Characteristics of ^tism. Aluminum, & M«-cury Poisoning© In this chart we illustrate 
what we found in common between the three, they go across the chart for. Autism, 
Mercury, and ALUMINUM. SO for instance one cause's brain damage, they all across 
the charts were found to have the same problem. 

We also found this of Arsenic and Iron in separate charts in the book. You can look 
across the chart with autism almost line for Une. This is scary folks that in essence now 
means that Thimerosal, Aluminum, Arsenic, and Autism all mirror. I wish I could say 
that it stopped there but when Jan Brohart worked on Alzheimer's in collaboration with 
our team we found that autism also mirrored Alzheimer's. I personally have been working 
on Iron theories on Iron for a few years about the same year Kathy Blanco begem hers. 
Our surveys were much the same so we have shared information on these findings I 
must say that Iron also plays a large role in autism. 

In our findings with this we also noted that we were running into Alzheimer's and many 
other mirror type illnesses which we explain in these reports. 

With the help of all the individuals involved in these studies we were able to also find 
over 25 illnesses that also seem to mirror many to all of the same effects fi’om aluminum 
and mercury. 

We also found more conflicts of interest you will also find those in the book and CD. 

These issues listed above and in the outlines book and CD you will see why this 
information was so critical to get to you before the hearing as the team and I, may not be 
able to attend the hearing, but would like to submit the information requested and this 
opening letter as testimony in the December 10, 2002 Autism Hearing. 

We feh compelled due to the nature of our findings to hurry and put this together for the 
Honorable Dan Burton as well as write two new petitions (one has 119 signatures since 
Late Friday) and resolutions. We have only begun to receive response to these petitions. 

Autism and Aluminum Exposure From Vaccines© 

Many studies have been done on Autism and Thimersol (AKA Mercury) cause and 
effect. In many of these research papers, abstracts, and especially noted by Boyd Haley is 
aluminum is toxic when mixed with mercury. In this paper I will explain this connection. 

I will show th^ individuals ^th autism show to much aluminum in their system and 
show different amounts that we know are going into their bodies and show amounts. I 
will expldn what the experts say and quote research that I have studied. These are my 
opinions and reflect my research into this area, allowing you the reader to make more 
informed decisions. 

In my opinion after researching the connection of autism, aluminum, and 
aiuminum/mCTCury combined theories, I have concluded that aluminum should be 
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removed from all vaccines. Thimersol has been removed from some vaccines, only 
reduced in others, and some still remain such as flu. Aluminum EDF Suspected - 
cardiovascular or blood toxicant, neurotoxicant, respiratory toxicant. More hazardous 
than most chemicals in 2 out of 6 ranking systems. On at least 2 federal regulatory lists. 
Aluminum phosphate - aluminum salt which is coirosive to tissues. Regarded to be 
harmless at one time. Aluminum is now related to serious bone and brain disorders. A 
high intake of aluminum affects the absorption and use of calcium, phosphorus, 
magnesium, selenium and fluoride. It mi^t also lead to the development of bone 
deterioration. Aluminum is just as dangerous as Mercury and when combined may 
intensify symptoms.. Aluminum poisoning shows many of the same symptoms as 
Mo-cury poisoning, Autism, and many other illness detailed below. 

Vaccine Aluminum Exposure from Birth- 2 years 


Name/ Shots to 24 mo old X mg/ Lowest MG Of A1 by 24 mo/ Highest MG of AL 
by 24 mo 


HebB 4X .45mg 1.80 mg 

DTaP 5X .33mg 1.65 mg 

Hib 4X .225mg - 225. 0 mg 3,69 mg/ 

Pneumococcal 5X .125mg .625 mg 

HepA IX ,45mg 2,80 mg 

Total Aluminum exposure amoimt 10.565 mg 


1.80 mg 

SX ,85mg 4.25 mg 

900.00 mg 
.625 mg 

2.80 mg 
909.475 mg 


Not Added 

Varicella 2X 

MMR 2X 

Polio 4X 


This amount of aluminum is given in one day and by APA and CDC standards multiple 
shots are given in one day increasing exposure total in the one given day,. 

Aluminum National Secondary Drinking Water Regulation: 

National Secondary Drinking Water Regulations (NSDWRs or secondary standards) are 
non-enforceable guidelines regulating contaminants that may cause cosmetic effects 
(such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or color) in 
drinking water. EPA recommends secondary standards to water systems but does not 
require systems to comply. However, states may choose to adopt them as enforceable 
standards, http://www.epa.gov/safewater/mcl.html 

Contaminant Secondary Standard 
Aluminum 0.05 to 0.2 mg/L 

Inorganic Chemicals MCLGl 

(mg/L)2 

MCLorTTl 
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(mgflL,)2 

Potential Health Effects from Ingestion of Wafer Sources of Contaminant in Drinking 

Water 

Mercury (inorganic) 0.002 0,002 Kidney damage Erosion of natural deposits; 
discharge from refineries and factories; runoff from landfills and croplands 
http://wvrw.epa.gov/safewater/mcl,html 

If an estimated 2 L (liters) is being consumed daily by adults, a corresponding 0 08 mg to 
0.224 mg of aluminum is taken in per day. When broken down into 2 years increments it 
would represent the below chart. Figures were extracted from 7.0 HUMAN 
EXPOSURE http://ntp- 

server,niehs.nih.gov/htdocs/Chem_Background/ExecSumm/aluminum/Aluminum(7).htm 
Amount of Time 2 Liters daily Aluminum intake Total 2 years 
(2 Years) 730 days 1 0,08 mg 58.4 mg 

(2 Years) 730 days 1 0.224 mg 81.76 mg 

EPA recommends that the concentration of aluminum in drinking water not exceed 0.2 
parts of aluminum per million parts of water (0.2 ppm) because of aesthetic effects, such 
as taste and odor problems. Agency for Toxic Substances and Disease Registiy 
(ATSDR). 1999 


Conclusion: 

Vaccine Exposure to aluminum per any given shot far exceeds the Nation Secondary 
Drinking Water Level of Safety even at the lowest MG of AL. In My Opinion and many 
experts Aluminum should be removed from all vaccines due to toxic safety levels. 

Aluminum: A fourth toxic metal (is also an additive to promote antibody response) 
aluminum hydroxide (allows the vaccine to stay in the body longer, stimulating the 
immune system for long periods, which places a strain on the immune system. Adjuvants 
- such as aluminum hydroxide or aluminum phosphate, are added to increase the ability 
of the vaccine to trigger, enhance, or prolong an immune response. Aluminum gels (or 
salts of aluminum) have been added to a wide range of vaccines since its discovery in 
1926. 

Alzheimer's and Aluminum: For years, researchers have puzzled over the surprisingly 
high levels of aluminum that turn up in the shriveled brains of Alzheimer’s disease 
victims. While a growing number of investigators say that aluminum may play a central 
role in causing the disease that afflicts mostly elderly people. The latest evidence of a link 
emerged when Australian scientists reported that aluminum used to purify water 
accumulated in the brains of laboratory tats. The Australian study focused new interest on 
the issue at a time when Ottawa's environmental health directorate is preparing to propose 
Canada's first national guidelines for aluminum levels in drinking water. The Australian 
study was important, said the directorate's chief: DR BARRY THOMAS 
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Quote; Boyd Haley: 2nd OPTION REGARDING VACCINES WITH MERCURY 
PRESERVATIVES Boyd Haley: An aluminum compound was also found in many of the 
vaccines. Aluminum at doses of 10 micromolar will kill all these same necessary 
enzymes, plus do neurological damage. How much aluminum is in a vaccine? 17,500 
micromolar. How can we expect our bodies, and those of babies, to survive a blast of 
17,500 when 10 has already done more than enough damage. But, the worst is yet to 
come. The combination of mercury plus aluminum is far worse than the sum of the two 
toxicities added togethw. Many of the manufacturers have agreed to stop using 
thimerosal, but not until they sell the millions of vaccine doses they currently have in 
stock. Aluminum will have to wait for another flurry of neurological problems before it 
will be removed from vaccines. 

Include in this the toxic effects of high levels of aluminum and formaldehyde contained 
in some vaccines^ and the synergist toxicity could be increased to unknown levels. 
Further, it is very well known that infants do not produce significant levels of bile or have 
adult renal capacity for several months after birth. Bilary transport is the major 
biochemical route by which mercury is removed from the body, and infants cannot do 
this very well. They also do not possess the renal (kidney) capacity to remove aluminum. 
Additionally, mercury is a well-known inhibitor of kidney function 

Further, combining thimerosal with the millimolar levels of aluminum cation plus 
significant levels of formaldehyde, also found in these vaccines, would make the vaccine 
mixture of even greater risk as a neurotoxic solution. The synergistic effects of mercury 
toxicity in the presence of other heavy metalS (Pb, Cd, Zn) is well established in the 
literature 

Then, in November 1973, the company's legal division suggested adding the statement: 
"Do not use when aluminum may come in contact with treated skin". Aluminum is a 
compound added to many vaccines as a catalyst. But even with this warning, the 
government committees did nothing. Haley said any good biochemist knows that 
thimerosal and aluminum react dangerously when combined together 

Boyd Haley states believes that the combination of thimerosal and aluminum in vaccines 
with or^ antibiotics could inhibit brain development, and could be dangerous to infants 
in the amounts present in thimerosal-containing childhood vaccines. 

For each committee member, hearing attendees, and for the general public Autism 
Awakening has sponsored and developed a separate website that will be linlt^ to their 
main site on December 10, 2002 to alert the general public of our findings as well as put 
it in the online Autism In Focus free newspaper, but would like to share tl» link with you 
below. This link is also included in the book and CD, We feel some of the things in the 
content of those pages and website will show connections many have not yet seen, some 
you may be aware of. 



214 


mY-7-1998 08:438 FROM:WEDEWER 319 364 £687 


TO: 1800^76205532438135 P:8 


These findings have compelled us to continue our research Into other heavy metals and 
vaccine ingredients to find out \sdmt else we may find. We will link those findings also to 
tWs site for your convenience. 

VOSl/Childscreen is polling all ACIP members on the following 4 questions and will 
present the results of the survey to Dan Burton with a copy to Senator Tom Harkin in 
order that his Government Reform Committee insures that the ACD? accepts the V50.3A 
standard to delay vaccinating hyper IgE newborns who have a compromised immune 
system. 

The results of this airvey will be tabulated with only the ACIP assigned 
member numbers used in order to protect the identity of the responders to 
all persons except the airvey and VOSI chairmen; Kathy Blanco Childscreen 
chairman www.childscreen.org and Donald Meseriian, VOSI Chairman, 
www.voicesofsafety.com . LD Wedewer, US Autism Ambassador 
www.autismawakemng.com , Congressman Dan Burton, httpr/Avww.house.gov/teton/ , 
Senator Tom ftokin, http;//harkin.senate.gov/ 

It is my belief not only as a professional but as a parent of a child with autism that 
mercury or aluminum, let alone combined has more then a causal link to autism. To many 
papers, studies, research, abstracts, and etc. have been written showing in many ways that 
autism is linked to vaccine injuries. I would like to show you a few inserts fi’om the 
Simpsonwood Meeting which was a meeting of 51 individuals were put together by the 
CDC to discuss behind closed doors the connections related to autism. These topics of 
discussion included Aluminum and Thimerosal, showing more then a causal link. 

To give you a little bit of background I want to first establish that the quotes you are 
about to read are established in the Simpsonwood Meeting to be experts in their fields as 
quoted by Walter Orenstein, M.D. CDC's director. National Immunization Program. He 
states that He is Impressed with quality of expertise of the 5 1 Leading Most outstanding 
Leaders in Multiple Fields. 

Below are some of the TRANSCRIPT EXCERPTS quotes that were contained in this 
shocking behind closed door meeting. During this meeting they were asked to keep 
silence of this meeting and issues brought up, the next paragraph is extracted from the 
Simpsonwood Meting held in 2000. 

Roger Bernier, Ph.D., CDC’s associate director for science, pg. 1 13: "We have asked you 
to keep this information confidential. We do have a plan for discussing these data at the 
upcoming meeting of the Advisory Committee of Immunization Practices on June 21 and 
June 22. At that time CDC plans to make a public release of this information, so I think 
it would serve all of our interests best if we could continue to consider these data. The 
ACIP work ^oup will be considering dso. If we could consider these data in a certain 
protected environment. So we are asking people who have a great job prot«:ting this 
information up until now, to continue to do that until the time of the ACIP m^ing. So to 
basically consider this embargoed information. That would help all of us to use the 
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machinery that we have in place for considering these data and for arriving at policy 
recommendations. 

Inside the Simpsomwood Report you will see that the also knew about the dangers of the 
Aluminum Connections in vaccines. Please pay close attention to the parts in bold to see 
these connections in the Simpsonwood Meeting. Before we begin you may want to know 
who these quotes were from this way as you read throu^ the quotes it will be easy for 
you to refer back to who they where and their connections. Please remember that many of 
these individuals make vaccine policy and more. 

Excerpts from Simpsonwood; 

Dr. Johnston, pg. 14-15 & 19-20; Ihimerosai is in many vaccine because it is a 
preservative and it lowers the rate of bacterial and funga! contamination that may occur 
during the manufacturing process, packaging and the use of vaccines in the held. It is 
particularly a concern in multi-dose vials because of the issue of re-entry multiple times 
in the vials, and it is also important in the manufacturing process for a number of vaccine 
including inactivated influenza and some of the earlier DPT vaccine, and is a constituent 
of all DPT vaccines, but not all DTAP vaccines. 

There are three licensed preservative in the United States, Thimerosal, ethyl and phenol. 
We won't talk about the other two today, but I thought I should mention them. 

Thimeiosal is the most active and it has been utilized in vaccines since the 1930's. 
Thimerosal functions as an anti-microbial after it is cleaved into ethylmercury and 
thiosalicylate, which is inactive. It is the ethylmercury which is bacterial at acidic PH 
and fungistatic at neutral and alkaline PH It has no activity against spore forming 
organisms. 

There is a very limited pharmacokinetic data concerning ethylmercury. There is very 
limited data on its blood levels. There is no data on its excretion. It is recognized to both 
cross placenta and the blood-brain barrier. 

The data on its toxicity, ethylmercury, is sparse. It is primarily recognized as a cause of 
hypersensitivity. Acutely, it can cause neurologic and renal toxicity, including death, 
from overdose 

Dr. Halsey made a very impassioned plea that we do carefully controlled studies to in fact 
address the issues specifically, and that such studies be conducted 
neurodevelopmentaJists and environmental scientists employing specific endpoints of 
their study 

Finally I would like to mention one more issue. As you know, the National Vaccine 
Program Office has sponsored two conferences on metals and vaccines. I have just 
recountal a summary of the mercury, the Thimerosal I vaccines. We just recently had 
another meeting that some of you were able to attend dealing with aluminum in vaccines. 

I would like to just say one or two words about that before I conclude. 

We learned at that meeting a number of important things about aluminum, and I think 
they also are important in our considerations today. First aluminum salts, and there a 
number of different salts that are utilized, reduce ie amount of antigen and the number 
of injections required for primary immunization. 
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Aluminum salts are important I the formulating process of vaccines, both in antigen 
stabilization and absorption of endotoxin. 

Aluminum salts have a very wide margin of safety. Aluminum and mercury are often 
simultaneously administer^ to infants, both at the same site and at different sites, 
However, we also learned that there is absolutely no data, including animal data, about 
the potential for synergy, additivity or antagonism, all of which can occur in binary metal 
mixtures that relate and allow us to draw any conclusions from the simultaneous 
exposure to these two salts in vaccines 

Dr. Weil, pg. 24: One, up until this last discussion we have been talking about chronic 
exposure. I think its clear to me anyway that we are talking about a problem that is 
probably more related to bolus acute exposures, and we also need to know that the 
migration problems and some of the other developmental problems in the central nervous 
system go on for quite a period after birth. But from all of the other studies of toxic 
substances, the earlier you work with the central nervous system, the more likely you are 
to run into a sensitive period for one of these effects, so that moving from one month or 
one day of birth to six months of birth changes enormously the potential for toxicity. 
There are just a host of neurodevelopmental data that would suggest that weve got a 
serious problem. The earlier we go, the more serious the problem, 
llie second point I could make is that in relationship to aluminum, being a nephrologist 
for a long time, the potential for aluminum and central nervous system toxicity was 
^tablished by dialysis data. To think there isnt some possible problem here is unreal. 

Dr. Egan, pg. 77; "Could you do this calculation for aluminum?" 

Dr. Verstraeten, pg. 77: "I did it for aluminum Actually the results were almost identical 
to ethylmercury because the amount of aluminum goes along almost exactly with the 
mercury one," 

Dr. Johnson, pg. 198: "This association leads me to favor a recommendation that infants 
up to two years old not be immunized with Thimerosa! containing vaccines if suitable 
alternative preparations are available. I do not believe the diagnoses justifies 
compensation in the Vaccine Compensation Program at this point. I deal with causality, 
it seems pretty clear to me that the data are not sufficient one way or the other. My gut 
feeling? It worries me enough. Forgive this persona) comment, but I got called out a 
eight o'clock for an emergency call and my daughter-in-law delivered a son by C-section. 
Our first male in the line of the next generation, and I do not want that grandson to get a 
Thimerosal containing vaccine until we know better what is going on. It will probably 
take a long time. In the meantime, and I know there are probably implications for this 
internationally, but in the meantime I think I want that grandson to only be given 
Thimerosal-ftee vaccines." 

Dr. Weil, pg. 207: "The number of dose related relationships are linear and statistically 
significant. You can play with this all you want. They are linear. They are statistically 
significant. The positive relationships are those that one might expect from the Faroe 
Islands studies. They are also related to those data we do have on experimental animal 
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data and similar to the neurodevelopmental tox data on other substances, so that I think 
you can’t accept that this is out of the ordinary. It isn’t out of the ordinary. " 

Dr. Weil, pg. 208; "The rise in the frequency of neurobehavioral disorders whether it is 
ascertainment or real, is not too bad. It is much too graphic. We don’t see that kind of 
genetic change in 30 years." 

Dr. Brent, pg. 229: "The medical/legal findings in this study, causa! or not, ai& 
horrendous and therefore, it is important that the suggested epidemiological, 
pharmokinetic, and animal studies be performed, an allegation was made that a child's 
neurobehavioral findings were caused by Thimerosal containing vaccines, you could 
readily find junk scientist who would support the claim with "a reasonable degree of 
certainty". But you will not find a scientist with any integrity who would say the reverse 
with the data that is available. And that is true. So we are in a bad position from the 
standpoint of defending any lawsuits if they were initiated and I am concerned." 

Dr. Meyers, pg. 23 1 : "Can I go back to the core issue about the research? My own 
concern, and a couple of you said it, there is an association between vaccines and 
outcome that worries both parents and pediatricians. We dont really know what that 
outcome is, but it is one that worries us and there is an association with vaccines. We 
keep jumping back to Thimerosal, but a number of us are concerned that Thimerosal may 
be less likely than some of the potential associations that have been made. Some of the 
potential associations are number of injections, number of antigens, other additives. We 
mentioned aluminum and I mentioned yesterday aluminum and mercury. Antipyretics 
and analgesics are better utilized when vaccines are given. And then every body 
mentioned all of the ones that we can't think about in this quick time period that aie a part 
of this association, and yet all of the questions I hear we are asking have to do with 
Thimerosal. My concern 1$ we need to ask the questions about the other potential 
associations, because we are going to the Thimerosal-free vaccine. If many of us don't 
think that this is a plausible association because of the levels and so on, then we are 
missing looking for the association that may be the important one." 

Dr. Caserta, pg. 234: "One of the things I learned at the Aluminum Conference in Puerto 
Rico that was tied into the metal lines in biology and medicine that I never really 
understood before, is the interactive effect of different metals when they are together in 
the same organism. It is not the same as when they are alone, and I think it would be 
foolish for us not to include aluminum as part of our thinking with this. " 

Dr. Clements, pg 247- 249 "My mandate as I sit here in this group is to make sure at the 
end of the day the 100,000,000 are immunized with DTP, Hepatitis B and if possible Hib, 
this year, next year and for many years to come, and that will have to be with Thimerosal 
contaimng vaccines unless a miracle occurs and an alternative is found quickly and is 
tried and found to safe." 

Dr. Bernier, pg. 256: "As difficult as science is, there are two other equally tricky, 
complex challenges. The policy crafting has to take into consideration some very diverse 
and complex issues. There is another group that will deal with that, and then we have the 
communication and how we handle this, which I think I am no expert at, but seems 
equally dauntii^ to me as the scientific and the policy issue." 
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"I don't think we can set a rule here because some people have gotten these documents. 
For example, some of the manufacturers were privileged to receive this information. It 
has been important for them to share it within the company with the experts there, so they 
can review it. Some of you may have questions. You may have given a copy, but I think 
if we will all just consider this embargoed information, if I can use that term, and very 
highly protected information, I think that was the best I can oIFer." 

To see 262 pages of the Simpsomwood Meeting go online to: 

http://autismawakeninginia.bizland.com/autismandaluminumvaccineexposurecomparisio 

nstudy/indexhtml 

In Conclusion while we begin to chart a new course for the foture, we need to ensure that 
the aluminum connection is researched fully from the new findings in the report 
requested to be entered into testimony. We further request that the aluminum/mercury 
combined cause and effects as well as safety reports and measures of responsible 
standards of best practices of vaccine policy, vaccine standards, testing, and funding. We 
need to ensure the public that when they go to bed at night they know their children and 
loved ones will be safe from all harm including those in vaccines. Below are a few 
suggestions that we believe that should be a part of charting our fiimre. 

To ensure public safety we need to remove mandatoriums of potentially deadly, 
vaccination of largely imintbrmed and non-consenting school children, new parents, 
college students, health workers, military personnel, and even newborn infants, 

NOW WE THE PEOPLE REQUEST RESOLUTION SPONSORSHIP AND 
MANDITORIUM TO: 

1. Government and Manufactors responsibility, accountability.and mandatory full 
disclosure under penility of law for non complience regarding, all CDC/NIH/AP A/reports 
vaccine risks and injuries assoiciated with autism, Thimerisol, Aluminum, and other 
vaccine additives and diseases that causes or caused potiencial harm. Uphold the Right to 
a fair day in court, with legal and compensation funding provided to all vaccine injured 
individuals within no more then 1-2 months from the time the judge has ruled. Without 
penalty of court and hearing records being conceal. 

2. 2003 SENATORIAL AUTISM HEARINGS 

3. Philosophical Exemptions For vaccines In All States The right to refuse vaccinations 
without persecution, threatened access to schools and workplaces, or loss of jobs. Which 
allows children to be exempted from the immunization requirement if one parent or 
guardian objects in writing to the Department of Public Health, physician, minister, or 
school administrator because of philosophical beliefs (in addition to the already available 
medical and religious exemptions). For written objections based on philosophical beliefs, 
a notarized statement must be provided to the school administrator annuallyalong with a 
Vaccination Exemption Card provided by the Department of Public Health in each city 
and state. 
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4. Legislation Protecting the Rights of Due Process, Hearing, or Sealing of any 
information related to vaccine injured to ensure that the rights of all Americans are 
upheld. 

5. Mandatory prescreening for all infants before vaccination for immune system errors or 
problems for at risk allowing or vaccine delays utilizing VOSI Standards, Child Screen 
Team, and other set safe standards duration in between vaccines, and new vaccine 
standards. 

6. Requiring the removal and Immediate Recall of Aluminum or Thimersol containing 
vaccines 

7. Increased Reseach Funding for all vaccine connections. Grant made Available to all 
researchers and Doctors in this field including but not limited to: Boyd Haley, Andrew 
Wakefield, William Walsh, Vijendra Singh, Woody McGinnis, Child Screen Team, and 
VOSI. 

8. limmediate Removal of sections 1714-1717 of the Homeland Security Bill 

NOW We The People therefore respectfiilly petition you to initiate, expedite, and/or 
support these investigations not only by the Congressional Government Reform but Also 
by a committee to be initiated in 2003 Senatorial Autism Hearings, We would like 
Senator Tom Harkin being of integrity, honor, feir Justice, and overall humanitarian to 
Chair the committee. We need to enact legislation to limit toxic vaccine additives, 
research vaccine safety, research biological and chemical exposures of the American 
people, ensure fair treatment, the population safety, and welfare. 

Thank you for taking the time to listen to ray testimony and the words of other concerned 
individuals today and for entering our information into testimony, God Bless and keep up 
the great work! ! 


Written By; 

LD Wedewer, US Autism Ambassador, 

Joyce Minor US Autism CO-Ambassador 

And Autism Awakening 

1900 K Street SW 

Cedar Rapids. lA 52404-3620 

319-364-2687 or 319-431-8993 

EMAIL: USAutismAmbasadr@aol.com 

www.AutismAwakening.com 

In Conjunction With: 

US Autism Ambassadors, Autism Awakening, Autism Help For You, Child Screen 
Team, VOSI, and more 
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To see the rest of the testimony and additions not in the book or CD go to the Te^mony 
Website link below: 

T<^iiioiiy Website link: 

http://autismawakeninginia.biziand.com/autismandaluminumvaccineexposurecomparisio 

nstudvi^ndex-htm! 

(NOTE: we will be making additions to this site as we find out more so make sure to 
bookmark it on your computer.) 

Vaccine Protection Act Resolution and Petition : 

http://www.PetitionOnline.com/USVPAR/petition html 

http://autismawakeninginta.biziand.com/autismandaluminumvacctneexposurecomparisio 

nstudv/td 26 .html 

RESOTUITON CONCERNING REMOVAL OFALUMINUM ADDITIVE IN 
VACCINES 

http://www.Detitiononline.com/mod perl/signed.cgi'?NoMadVac 
http://autismawakeninginiabi2land.com/auti.smandaluminumvaccin 


lee^ 


laristo 
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ID Wedewer^ US Autism Ambassador, 

Joyce Minor US Autism C(>> Ambassador 
And Autism Awakening 
1900 K Street SW 
Cedar Rapids, lA 52404-3620 
3 19-364-2687 or 3 19-431-8993 
EMAIL: USAutismAmbasadr@aol.com 
www.Auti5mAwakening.com 

Part of Written Testimony Submitted For December 10, 2002 
Hearing Titled; Vaccines and dm Autism Epidemicr Reviewing the Fedeiai 
Government's Track Record and Charting a Course for the Future 
(NOTE: Rest mil be mailed on CD ROM In word document 
and can be found mtline at links below. Please see changes to the Resolution «i Bold) 

To: Congressman Dan Barton (IN-R) 

218S Rayburn HOB 
Washington, DC 20515 
202-225-2276 
FAX; 202-225-0016 

Copy To Senator Tom Barfcin (lA-D) 


Vaccine Protection Act Resolution 


To: US Senate, US Congress, and General Public 

Vaccine Pmtection Act Resolution 

WHEREAS Autism is a devastating disorder affecting over 1 .5 milHon indMduais. Over 3 million 
parents, and Over 6 mfliion Grandparents. Many links to the vaccines have lead back to AiiUsn 
sudi as but not limited to, Thimerosal, Aluminum, MMR Theories, and 

WHEREAS vatxines developed to |»event infectious diseases researchers, parents, and 
professionals have found strong new links, sUidies, and reports that show that the immune 
system have in certain cases have been associated with Autism. Alzheimer’s, several forms of 
cancers and other illnesses. There are additives, trioiogical, and chemical agents, that cuirentty 
the FOA cannot, aruf do^ not, have enough studies that proves or adequately assures the safety 
and efficacy of vacrines. and 
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VW4EREAS A growing fcwly of scientific evidence now links a variety of relatively new immune 
system related disorders including AUTISM, iron overload/mal-absorption, ASPERGERS, 
PDD^OS, several forms of malignant cancer, chronic fatigue immune dysfuncSon (CFIDS), 
fibromyalgia. AIDS. Gulf War syndrome, multiple sclerosis (MS), some forms of rtieumatoid 
aithiltis, diabetes, sudden infant death (SIDS suspected), hay fever, food allergiesfsuspected) 
Alzheimer's, Paricmson’s (suspected), arrd other ailments, disorders, and diseases are related to 
vacanes and/or vacdne induced injuries, and 

WHEREAS Thimerosai or Aluminum alone is toxic and harrrrfu! in vaccines as an additive, when 
combined these injuries can be more then doubled. 

WHEREAS Despite official a^rances to the conb'ary, investigations 

Court Cases, and Government Reform Autism and Vaccine Hearings have shown proof to the 

autism and vaccine connections via Thimerosai, Aluminum, and more, and 

VWIEREAS MEDICAL EXEMPTIONS may be hart! to obtain, even if necessary. States permit a 
medical exemption fix>m vaccinations when a medical doctor certifies that a particular vaccine is 
contraindicated for the individual, and 

VWIEREAS: The follovwng states pernirt a rdigious exemption many on the tenant of the church 
not tile tenant of the indivklual belief: Alabama. /Vicansas, Colorado, Cor^necticut, Delavrare, DC, 
FioHda, Georgia. Hawaii, Idaho, Illinois. Iowa, Kansas, Kentucky, Maine, Maryland, 
Massachusetts, Michigan, Missouri, Montana. Nebraska, Nevada. New Hampshire, New Jersey, 
New Mexico, New York, North Carolina, Ohio, Oregon. Pennsylvania, Rhode Island. South 
Carolina, South Dakrrta. Tennessee, Texas, Utah. Vermont Virginia, Washington. Wisconsin, 
VW<^ing, and 

WHEREAS PHILOSOPHICAL EXEMPTION may be ewn harder to obtain. The following states 
permit a philosophical exemption; Arizona, Cafifomia, Colorado, Idaho, Indiana, Louisiana, Maine, 
Michigan, Minnesota, Nebraska, North Dakota, Ohio, Oklahoma, Utah, Vermont Washington, 
\A^sconsin, and 

WHEREAS Area's of misconception lies in the general public regarding the "religious exemption" 
dause. Parents are misled and are forced into submitting a letter from their place of worship 
stating that the church disagrees with the vaccination of children and/or adults, and 

VWIEREAS The assumption by some that the "religious beliefs" of an individual must be dictated 
by the poRcy of the tenant of the church is patently wrong but currently In use across the United 
States in over 25 states. Wetelefs Dictionary will not uphold this belief, but since this is a legal 
question, a legal dictionary should be consulted. Black’s Law Dictionary provides these 
definitions, and 

WHEREAS Black's Law Dictionary Definitions for RELIGION; "Man’s relation to Divinity, to 
reverence, worship, obedience, and submission to mandates and precepts of supernatural or 
superior beings, in its broadest sense includes all forms of belief in the existence of superior 
beings exercising power over human beings by volftion, Imposing rules of conduct, witti future 
rewards and punishments. Bond uniting man to God, and a virtue whose purpose is to render 
God worship due him as source of all being and principle of ail government of things." (Nikulnikoff 
v. Archbishop, etc., of Russian Orthodox Greek Catholic Church, 142 Misc. 894, 255 N.Y.S. 
653,663), and 

WHEREAS Black's Law Dictionary Definitions For RELIGIOUS FREEDOM: 'Within Constitution 
embraces not only the right to worship God according to the dictates of one's conscience, but 
also the right to do, or forbear to do, any ad, for cxrnscience sake, the doing or forbearing erf 
which is not inimical to the peace, good order, and morals of sodety." ^amette v. West Virginia 
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State Board of Education, D.C.W.Va. 47 F. Supp. 251 , 253,254; Jones v. City of Moultrie, 1 96 
Ga. 526,27 S.E. 2d 39). and 

WHEREAS THE UNITED STATES CONSTITUTION The Constitution of the United Startes of 
America supports GtKi's law, and any compulsory vaccination program is in violation thereof. It 
would violate the Declaration of Independence, the U.S. Constitution (Article IV and the 
PreamWe). Articles VI, IX and X of the Bill of Rights and Article XIV of the Amendments. U S. 
Constitution, PreamNe: "We the people and secure the Bles»ngs of Uberty to ourselves and our 
Po^erity" , and 

WHEREAS U.S. Con^itutlon, Article IV. Section 2; "The Cftizens of each State shall be entitled to 
all Privileges and immunities of Citizens in the several States", and 

WHEREAS The Bill Of Rights, Article VI: "In all criminal prosecutions, the arx^sed shall enjoy the 
light to a speedy and public trial, by an impartial jury of the State and district wherein the crime 
shall have been committed, which district shall have been previously ascertained by taw, and to 
be informed of the nature and cause of the accusation; to be confronted with the witnesses 
against him; to have compulsory process for obtaining witnesses in his favor, and to have the 
assistance of Counsel for his defense." (Therefore, in order for the state or federal governments 
to vaccinate cJilldren against the parents' author^y, they would have to charge the parent under 
criminal lavA« and then try their case in court. ITie government cannot do that because It is a l^al 
tiction and it would not have jurisdiction.), and 

VWHEREAS The Bill Of Rights, Article IX; "The enumeration In the ConstKution. of certain rights, 
shall not be construed to deny or disparage others retained by the people.", and 

VWEREAS Bill Of Rights, Article X: The powers not delegated to the Unrted States by the 
Constitution, nor prohibited by it to the States, are reserved to the States respectively, or to the 
people.", and 

VWEREAS Amendments. Article XIV, Section 1 : "No slate shall make or enforce any law which 
shall abridge the privileges or immunities of citizens of tiie Unrted States, nor shall any State 
deprive any person of life, liberty or property without due process of law; nor deny to any person 
within Its jurisdiction the equal protection of the laws." GUARDIANSHIP OVER CHILDREN, and 

WHEREAS The Declaration of Independence begins: "When in the course of human events, and 
to assume among the powers of the earth, the separate and equal station to which the Laws of 
Nature and of Nature's God entitles them,, and 

THEREFORE, on the basis of citizens right to informed consent, we need to ensure each mother 
before receiving vaccinations to any child should have to go to an annual class so they can 
exerdse their right to educated informed decisions that will effect their child’s life, and 

THEREBY Remove mandatoriums of potentially deadly, vaccination of largely uninformed and 
non-consenting school children, new parents, coliege students, health wotiters. military 
personnel, and even newborn Infants, 

NOW WE THE PEOPLE REQUEST RESOLUTION SPONSORSHIP AND MANDITORIUM TO; 

1 . Government and Manufactures responsibility, accountability, arrd mandatorv full disclosure 
under penalty of law for non compliance regardir^, ait CDC/NIH/APA/repc^s vacdne risks and 
injuries associated with autism. Thim^osal. Aluminum, and other vaccine additives and diseases 
that causes or caused potential harm. Uphold the Right to a fair day In court, with legal and 
(M)mpensation funding provided to all vaccine injured individuals within no more then 1-2 months 
from the time the judge has ruled. VWhout penalty of court and hearing records being conceal. 
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2. 2003 SENATORIAL AUTISM HEARINGS 

3. Philosophical Exemptions For vaccines In All States The right to refuse vaccinations wthout 
persecution, threatened access to sdiools and workplaces, or loss of jobs. Which allows children 
to be exempted from the immunization requirement if one parent or guardian objects in writing to 
the Department of Public Health, physir^an, minister, or school administrator because of 
philosophical beliefs (in addition to the already available medical and religious exemptions). For 
vwitten objections based on philosophical beliefs, a notarized statement must be provided to the 
school administrator annually along with a Vaccination Exemption Card provided by the 
Department of Public Health In each city and slate. 

4. Legislation Proteding the Rights of Due Process, Hearing, or Sealing of any information 
related to vacdne Injured to ensure that the rights of all Americans are upheld. 

5. Mandatory prescreening for all infants before vaccination for immune system errors or 
problems for at risk allowing or vacdne delays utiliang VOSI Standards. Child Soeen Team, and 
other set safe startdards duration in between vaccines, and new vaccine standards. 

6. Requiring the removal and immediate Recall of Aluminum orThImerosai containing vaccines 

7. increased Research Funding for all vaccine connections. Grant made Available to all 
researchers and Doctors in this field including but not limited to: Boyd Haley, Andrew Waketield, 
Vtfilliam Walsh. Vijendra Singh, Woody McGinnis. Child Screen Team, and VOSI. 

8. Immwliate Removal of sections 1714-1717 of the Homeland Security Bill 

NOW We The People therefore respectfully petkion you to initiate, expedite, and/or support these 
investigations not only by the Congressional Government Reform but Also by a committee to be 
initiated in 2003 Senatorial Autism Hearings, We would like Senator Tom Harkin being of 
integrity, honor, fair justice, and overall humartitarian to Chairthe committee. We need to enact 
legislation to limit toxic vaccine additives, research vaccine safety, and chemical exposures of the 
American people, ensure fair treatment, the population safety, and welfare. 

Written By: 

LD Wedewer, US Autism Ambassador. 

Joyce Minor US Autism CO-Ambassador 

And Autism Awakening 

1900 K Street SW 

Cedar Rapids. lA 52404-3620 

319-364-2687 or 319-431-8993 

EMAIL; USAutismAmbasadr@aoi.com 

wwwAutisiTiAwakenlng.com 

In Conjunction With: 

US Autism ^Unbassadore, Autism Awakening, Autlsn Help For You. Child Screen Team, VOSI, 
and more 

SAMPLE LETTER: 

Dear Senator 

I urge you to support and CO-Sponsor the Vaccine Protection Act Resolution arrd Petition 
I believe every patient has a right to their personal belief as long as they are not 
breaking the law. That all Individuals should be able to obtain various treatment options when 
conventional methods fail or after adequately gaining Information as to the risk/benefits of 
traditional and alternative treatments. 
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Please protect our right to choose the best healthcare delivery systerrr by passing this legislation. 
If you have not done so already, Please cosponsor this important legislation. 

Senator, I believe that every dtizen of this country has the right to a fair pursuit of justice when 
wronged. The drug companies are attempting to take away many Americans rights to freedom of 
choice, informed consent, and with the Vaccine amendment in the Homeland Security BIH 
moving forward quickiy, we need to ensure that we do not take away the Constihjtion Rights of 
the people. Let’s put a stop to anti-chiid, prDKx>rporatlon, anti-justice, and corporate welfare 
before that of the rights of our children, eiderty, arKl general pubKc. Thimerosal is a mercury- 
based preservative that may have damaged thousands of children, Wuminum mirrors the same 
effects and intensifies when combined together. These children and their families have the right 
to pur^e this issue in court, i ask you. Stator, as a protector of our nation to choose to help our 
most predous national security our children 

Signature 

Name O’nnt or Type) 

Address 


Please email us a copy at: 

USAutismAmbasadr@aol.com 

Or Postal mail us copy at: 

Autism Awakening 
1900 K Street SW 
Cedar Rapids, lovra S2404-3520 

Send a copy to: Your US Senators and US Congressmen 
To locate which Representattve/Senator Online: 

http://autismawakeningjnfa.bizland.conVussenateandcongresscontactinformatJon/ 
Or call Autism Awakening at (319) 364-2687. 

Sincerely, 

The Undersigned 


To Sign This Resolution Petition Located Online at link below: 
USVPAR/petition.himl 

http:/Awww.Petit{onOnfine.com/USVPAR/petition.html 
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ID Wedewer, US Autism Ambassador, 

Joyce Minor US Autism COAmbassador 
And Autism Awakening 
1900 K Street SW 
Cedar Rapids, lA 52404-3620 
319-364-2687 or 319-431-8993 
EMAIL; USAutisniAmbasadr@.aol.com 
www.AutismAwakening.CQm 

Regarding Part of Written Testimony Submitted For December 10, 2002 
Hearing Titled; Vaccines and the Autism Epidemic: Reviewing ttie Federal 
Govemmenf s Track Record and Charting a Course for the Future 
(NOTE: Rest wiil be mailed on CD ROM In word document 
or can be found online at links below) 

REMOVAL OF ALUMINUM ADDITIVE IN VACCINES 
RESOLUTION and PETITION 


To: Congressmas Dan Burton 
2185 Rayburn HOB 
Washington, DC 20515 
202-225-2276 
FAX: 202-225-0016 

To: U.S, Congress, U.S. Senate, General Public 

WHEREAS: Thimexosal also known as Mercury was ordered to be removed bom vaccines because of side 
fffe&s in vaccines, increase of ainism due to vaccine injury, Thim^xisal toxicity, and safety fectxus; and 

WHEREAS; Vaccines still contain Thimerosal in reduced amounts and the Flu shot still remains the same. 
Many doses of vaccines oontainii^ Thimerosal still remain on nsmy shelves, and 

WHEREAS; Chie of the formnost Leading toxicologist Boyd Haley states Aat good biochemist knows 

that IhinKFOsal aid aiuminum react dangerously when combined together. In of my researdi mufy 

into tite Sununary Comparison of Characteriaics of Autism, Aluminum, & Moemy PoisoningD showing 
that aiumuBun and meicmy in autism has almost all similar e&cts, ^nqitoms, caus^ and mimic 
other ^sorders such as but not Umiled to Alzheimer’s; and 

WHEREAS: Stislies throo^out the years ^low that Ahiminum by itsdf has flie same eS^ as Dumen^al 
once mjected into die human body as ilius&ated in the attached summary chart; and 
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WHEREAS: As Aiundiuim coiiqx}uiid al^ fousd in many of the vaccines. Aluminani at dos^ of 10 
tnioomolms will kill all these same necessaiy enzymes as Thimensal, plus do t^oroiogical damage. How 
muck aluminum is in a vaccine? 17,500 micromolars and ^me more. How can we export our bodies, and 
those of babies, to sravive a b!^ of 17,500 whoi 10 has already done mote than esou^ damge? Ihe 
combinaticm of n^icuiy plus aJmniiuim is ^ worse than the sum of tl^ two toxidties added together. The 
^ergist toxicity could Ik ioaeased to unknown levels; and 

WHEREAS: Sa&ty toting of many vaccines is limited and the data are unavailable for iiHlepenctent 
scrutiny, so that mag; vaccination is etpiivalcnt to human experimentation and sublet to the Nurembeig 
CodU:, which requires voluntary informed consent; and 

WHEREAS: Aluminum has been used in vaednes sukx around 1926-1930. In the past 5-10 years them has 
been an Dpmige increasii^ groMh of autism, mental disorders, and otho’ ittn^ses; and 

WHEREAS: There are incaeasiag numbers of mamiatory childhood vaednes, to which children are often 
sidrjected without meaningful informed consent, including information about potential adverse side dTect^ 
and 

WHEREAS: Parents wlm exercise their freedom to refuse one or more vaccines m^ be objected to 
pen^ties ran g in g from d^privatimi of the right to eoroU thdr child in sdiool, to flneats of imnoving the 
child horn paimnal cu^ody and forahle vaccination; and 

WHEREAS: The process of ajqnoving and "recommending" vaednes is tainted with conflicts of inters 
BE n* THEREFORE RESOLVED; That 

7(S j4mi£Am &0-j4mti4t«Aadvt^ Autism Awakening, mai^ parents, and profes^onals 
has caned for a moratorium cm removal of Aluminum in all vaccines and request resolution sponsorship 
ftom Congressman Dan Burton. 

REMOVAL OF ALUMINUM ADDITIVE IN VACCINES RESOLUTION and PETITION Petitton 

http;//www.PetttionOnline.com/NoMadVac/petitiDn htmi 

foT^orelnformation Go On/me To: 

httD://autfsrn3wsk9n/r>al/if3.bfztnnefcom^autismBn<talumlrujmvacclne»XDQSvrvcomaarfslonstudv/Irtdex.htmf 


For New Conflicts of Interest Go Online To: 





228 


rage z oi ly 


47 FR 436-01 Page 1 

1982 WL 180230 (F.R.) 

(Cite as: 47 FR 436) 


PROPOSED ROLES 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
CETt Part 333 
(Docket No. 75N-0183) 

Mercury-Containing Drug Products for Topical Antimicrobial Over-the-Counter 
Hrunan Use; Establishi^nt of a Monograph 

Tuesday, January 5, 1982 

*436 AGENCY: Food and Drug Administration, HH5- 


ACTION: Advance notice of proposed rulemaking. 


SUMMARY: The Food and Drug Administration (FDA) is issuing an advance notice of a 
proposed rulemaking that would classify over-the-counter (OTC) mercury- containing 
drug products for topical antimicrobial use as not generally recognized as .safe 
and effective and as being misbranded. This notice related to the development of 
a monograph for topical antimicrobial drug products in general, which is part of 
the ongoing review of OTC drug products conducted by FDA. This notice also reopens 
the administrative record for OTC topical antimicrobial drug products to allow for 
consideration of recommendations on mercury-containing drug products that have 
been received from the Advi.sory Review Panel on OTC Miscellaneous External Drug 
Products. 


DATES; Written comments by April 5, 1982, and reply comments by May 5, 1982. 


ADDRESS: Written comments to the Dockets Management Branch (formerly the Hearing 
Clerk's Office) {HFA-305), Food and Drug Administration, Rm. 4-62, 5600 Fishers 
Lane, Rockville, MD 20857. 


FOR FURTHER INFORMATION CONTACT: 


William E. Gilbertson, Bureau of Drugs (llFD-510), Food and Drug Administration, 
5600 Fishers Lane, Rockville, MD 20857, 301-443-4960. 

SUPPLEMENTARY INF0W4ATI0N: In accordance with Part 330 (21 CFR Part 330), FDA 
received on October 6, 1980 a report on OTC mercury-containing drug products for 
topical antimicrobial use from the Advisory Review Panel on OTC Miscellaneous 
External Drug Products. FDA regulations (21 CER 330.10(a)(6)) provide that the 
agency issue in the Federal Register a proposed rule containing (1) the monograph 
recommended by the Panel, which established conditions under which OTC 
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mercury-containing drug products for topical antimicrobial use are generally 
recognized as safe and effective and not misbranded; (2) a statement of Che 
conditions excluded from the monograph because the Panel determined that they 
would result in the drugs' not being generally recognized as safe and effective or 
would result in misbranding; (3) a statement of the conditions excluded from the 
monograph because the Panel determined that the available data are insufficient to 
classify these conditions under either (1) or <2) above; and (4) the conclusions 
and recommendations of the Panel. 

Because mercurial ingredients are marketed in OTC drug products for topical 
antimicrobial use, FDA has determined that the Miscellaneous External Panel's 
recommendations on OTC mercury-containing drug products should be included as part 
of the proposed rulemaking for topical antimicrobial drug products. Development of 
this rulemaking has been ongoing for some time. 

In the Federal Register of September 13, 1974 (39 FR 33103), FDA issued an 
advance notice of proposed rulemaking to establish the oionograph for OTC topical 
antimicrobial drug products. In the Federal Register of January 6, 1978 (43 FR 
1210) , FDA issued a tentative final monograph (notice of proposed rulemaking) for 
OTC topical antimicrobial drug products. In the Federal Register of March 9, 1979 
(44 FR 13041) FDA reopened the administrative record and announced its intent to 
publish an updated (amended) tentative final monograph (amended notice of proposed 
rulemaking) for OTC topical antimicrobial drug products. FDA advises that it is 
again reopening the administrative record for OTC topical antimicrobial drug 
products in order to allow for the consideration of the Miscellaneous External 
Panel's recommendations on mercury- containing drug products. An amended 
tentative final monograph (amended notice of proposed rulemaking) will be 
published in a future issue of the Federal Register. At that time, comments 
received on this advance notice of proposed rulemaking concerning 
mercury-containing drug products will be addressed. Also, the proceeding to 
develop a monograph for mercury-containing drug products will be merged with the 
general proceeding to establish a monograph for OTC topical antimicrobial drug 
products. Because the Panel has recommended that mercury-containing drug products 
be classified in Category II, no new sections to Part 333 are being included in 
this advance notice of proposed rulemaking. 

The unaltered conclusions and recoiranendations of the Panel relating to OTC 
mercury-containing drug products for topical antimicrobial use are issued to 
stimulate discussion, evaluation, and comment on the full sweep of the Panel’s 
deliberations. The statement has been prepared independently of FDA, and the 
agency has not yet fully evaluated the Panel's recommendations. The Panel's 
findings appear in this document to obtain public comment before the agency 
reaches any decision on the Panel's recommendations. This document represents the 
best scientific judgment of the Panel members, but does not necessarily reflect 
the agency's position on any particular matter contained in it. 

After reviewing all comments sutmitted in response to this document, FDA will 
issue in the Federal Register an amended tentative final monograph for OTC topical 
antimibrobial drug products, including mercury-containing drug products, as an 
amended notice of proposed rulemaking. Under the OTC drug review procedures, the 
agency's position and proposal are first stated in the tentative final monograph, 
which has the status of a proposed rule. Final agency action occurs in the final 
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monograph, which has the status of a final rule. 

The agency's position on OTC topical antimicrobial drug products will be restated 
when the amended tentative final monograph is pxiblished in the Federal Register as 
an amended notice of proposed rulemaking. In that amended notice of proposed 
rulemaking, the agency also will announce its initial determination whether the 
proposed rule is a major rule under Executive Order 12291 and will consider the 
requirements of the Regulatory Flexibility Act (5 O.S.C. 601- 612). The present 
notice is referred to as an advance notice of proposed rulemaking to reflect its 
actual status and to clarify that the requiranents of the Executive Order and the 
Regulatory Flexibility Act will be considered in the amended notice of proposed 
rulemaking. At that time FDA also will consider whether the proposed rule has a 
significant impact on the human environment under 21 CFR Part (proposed in the 
Federal Register of December 11, 1979; 4A FR 71742). 

The agency invites public comment regarding ciny impact that this rulemaking would 
have on OTC mercury-containing drug products for topical antimicrobial use. Types 
of impact may include, but are not limited to, the following: Increased costs due 
to relabeling, repackaging, or *437 reformulating; removal of unsafe or 
ineffective products form the OTC market; and testing necessary, if any, to 
elevate Category III conditions to Category I. Comments regarding the impact of 
this rulemaking on OTC mercury- containing drug products for topical antimicrobial 
use should be accompanied by appropriate documentation. Comments will not be 
accepted at this time on any portion of the OTC topical antimicrobial rulemaking 
other than that relating to mercury-containing drug products. 

In accordance with § 330.10(a)(2), the Panel and FDA have held as confidential 
all information concerning OTC mercury-containing drug products for topical 
antimicrobial use submitted for consideration by the Panel. All the submitted 
information will be put on public display in the Dockets Management Branch, Food 
and Drug Administration, after February 4, 1982, except to the extent that the 
person submitting it demonstrates that it falls within the confidentiality 
provisions of 18 U.S.C. 1905 or section 301 (j) of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 331(j)). Requests for confidentiality should be submitted 
to William E. Gilbertson, Bureau of Drugs (HFD-SIO) (address above). 

FDA published in the Federal Register of September 29, 1981 (46 FR 47730) a final 
rule revising the OTC procedural regulations to conform to the decision in Cutler 
V. Kennedy, 475 F. Supp. 838 (D.D.C. 1979). The Court in Cutler held that the OTC 
drug review regulations (21 CFR 330.10) were unlawful to the extent that they 
authorized the marketing of Category III drugs after a final monograph has been 
e.stabiished. Accordingly, this provision is now deleted from the regulations. 

The regulations now provide that any testing necessary to resolve the safety or 
ef fectiveness issues that formerly resulted in a Category III classification, and 
submission to FDA of the results of that testing or any other data, must be done 
during the OTC drug rulemaking process before the establishment of a final 
monograph. 

Although it was not required to do so under Cutler, FDA will no longer use the 
terms "Category I," "Category II,” and "Category III" at the final monograph stage 
in favor of the terms "monograph conditions" (old Category I) and "nonmonograph 
conditions" (old Categories II and II) - This document retains the concepts of 
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Categories I, II, and III because that was the framework in which the Panel 
conducted its evaluation of the data. 

The agency advises that the conditions under which the drug products that are 
subject to this monograph would be generally recognized as safe and effective and 
not misbranded (monograph conditions) will be effective 6 months after the date of 
publication of the final monograph in the Federal Register. On or after that date, 
no ore drug products that are subject to the monograph and that contain 
nonmonograph conditions, i.e., conditions which would cause the drug to be not 
generally recognized as safe and effective or to be misbranded, may be initially 
introduced or initially delivered for introduction into interstate commerce. 

Further, any OTC drug products subjects to this monograph which are repackaged or 
relabeled after the effective date of the monograph must be in coit^liance with the 
monograph regardless of the date the product was initially introduced or initially 
delivered for introduction into interstate coranerce. Manufacturers are encouraged 
to comply voluntarily with the monograph at the earliest possible data. 


Statement of the Advisory Review Panel on OTC Miscellaneous External Drug Products 
on Mercury-Containing Drug Products for Topical Antimicrobial Use. 


A proposed review of the safety, effectiveness, and labeling of all OTC drugs by 
independent advisory review panels was announced in the Federal Register of 
January 5, 1972 (37 FR 85) . The final regulations providing for this OTC drug 
review under § 330.10 were published and made effective in the Federal Register of 
May 11, 1972 (37 FR 9464). In accordance with these regulations, a request for 
data and information on all active ingredients used in OTC miscellaneous external 
drug products was issued in the Federal Register on November 16, 1973 (38 FR 
31697) . (In making their categorizations with respect to "active” and "inactive" 
ingredients, the advisory review panels relied on their expertise and 
understanding of these terms. FDA has defined "active ingredient" in its current 
good manufacturing practice regulations (S 210.3(b)(7), (21 CFR 210.3(b)(7))) , as 
"any component that is intended to furnish pharmacological activity or other 
direct effect in the diagnosis, cure, mitigation, treatment, or prevention of 
disease, or to affect the structure of any function of the body of man or other 
animals. The term includes those components that may undergo chemical change in 
the manufacture of the drug product and be present in the drug product in a 
modified form intended to furnish the specified activity or effect." An "inactive 
ingredient" is defined in § 210.3(b)(8) as "any component other than an 'active 
ingredient.* ") In the Federal Register of August 27, 1975 (40 FR 38179) a notice 
supplemented the original notice with a detailed, but not necessarily all 
inclusive, list of ingredients in miscellaneous external drug products to be 
considered in the OTC drug review. The list, which included ingredients described 
as "mercurials,” was provided to give guidance on the kinds of active ingredients 
for which data should be submitted. The notices of November 16, 1973, and August 
27, 1975, informed OTC drug product manufacturers of their opportunity to submit 
data to the review at that time and of the applicability of the monographs from 
the OTC drug review to all OTC drug products. 

Under § 330. 10(a) (1) and (5) the Commissioner of Food and Drugs appointed the 
following Panel to review the information submitted and to prepare a report on the 
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safety, effectiveness, and labeling of the active ingredients in these OTC 
miscellaneous external drug products: 

William E. Lotterhos, M.D., Chairman 

Rose Dagirmanj ian, Ph. D. 

Vincent J. Derbes, M.D. (resigned July 1976) 

George C. Cypress, M.D. (resigned November 1978) 

Yelva L. Lynfield, M.D. (appointed October 1977) 

Harry E. Morton, Sc. D. 

Marianne N. O'Donoghue, M.D. 

Chester L. Rossi, D.P.M. 


Page 5 


J. Robert Hewson, M.D. (appointed September 1978) 

Representatives of consumer and industry interests served as nonvoting members of 
the Panel. Marvin M. Lipman, M.D., of Consumers Union served as the consumer 
liaison. Gavin Hildick-Smith, M.D., served as industry liaison from January until 
August 1975, followed by Bruce Semple, M.D., until February 1978. Both were 
nominate by the Proprietary Association. Saul A. Bell, Pharm. D,, nominated by 
the Co.smetic, Toiletry, and Fragrance Association, also served as an industry 
liaison since June 1975. 

Two nonvoting consultants, Albert A. Belmonte, Ph.D., and Jori J. Tanja, R.Ph., 
M.S., have provided assistance to the Panel since February 1977. 00700000 

The following FDA employees assisted the Panel: John M. Davitt served as 
Executive Secretary until August 1977, followed by Arthur Auer until September 
1978, followed by *438 John T. McElroy, J.D. Thomas D. DeCiiiis, R.Ph., served as 
Panel Administrator until April 1976, followed by Michael D. Kennedy until January 
1978, followed by John T. McElroy, J.D. Joseph Hussion, R. Ph., served as Drug 
Information Analyst until April 1976, followed by Victor H. Lindmark, Pharm. D., 
until March 1978, followed by Thomas J. McGinnis, R.Ph. 

The Advisory Review Panel on OTC Miscellaneous External Drug ;Products was charged 
with the review of many categories of drugs. Due to the large number of 
ingredients and varied labeling claims, the Panel decided to review and publish 
its findings separately for several drug categories and individual drug products. 
The Panel presents in this document its conclusions and recommendations on OTC 
mercury-containing drug products for topical antimicrobial use. The Panel's 
findings on other categories of miscellaneous external drug products are being 
published periodically in the Federal Register. 

The Panel was first convened on January 13, 1975 in an organizational meeting. 
Working meetings which dealt with the topic in this document were held on: 

January 27 and 28, March 7 and 8, April 20 and 21, June 22 and 23, August 3 and 4, 
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and October 5 and 6, 1980. 

The minutes of the Panel meetings are on public display in the Dockets Management 
Branch (HFA-305) Food and Drug A<±ninistration (address above) . 

No individuals requested to appear before the Panel to discuss mercury- 
containing drug products for topical antimicrobial use, nor was any individual 
requested to appear by the Panel. 

The Panel has thoroughly reviewed the literature and data submissions, and has 
considered ail pertinent information sutmiitted through October 6, 1980 in arriving 
at its conclusions and recommendations. 

In accordance with the OTC drug review regulations set forth in § 330.10, the 
Panel reviewed OTC mercury-containing drug products for topical antimicrobial use 
with respect to the following three categories: 

Category I. Conditions under which OTC mercury-containing drug products for 
topical antimicrobial use are generally recognized as safe and effective and are 
not misbranded. 

Category II. Conditions under which OTC mercury-containing drug products for 
topical antimicrobial use are not generally recognized as safe and effective or 
are misbranded. 

Category III. Conditions for which the available data are insufficient to permit 
final classification at this time. 

The Panel reviewed 18 active ingredients in OTC mercury-containing drug products 
for topical antimicrobial use and classified all 18 in Category II. 


1. Submissions of Data and Information 


In an attempt to make this review as extensive as possible and to aid 
manufacturers and other interested persons, the agency compiled a list of 
ingredients recognized, either through historical use or in marketed products, as 
mercurial active ingredients. Fourteen ingredients were identified as follows: 
Aimnoniated mercury, bichloride of mercury, calomel, mercuric salicylate, mercuric 
sulfide, mercurochrome, mercury, mercury chloride, mercury oleate, nitromersol, 
para-chloromercuriphenol, vitromersol, yellow mercuric oxide, and zyloxin. 

Notices were published in the Federal Register of November 16, 1973 (38 FR 31697) 
and August 27, 1975 (40 FR 38179) requesting the sutanission of data and 
information on these ingredients or any other ingredients used in OTC mercurial 
drug products. In addition, in the Federal Register of September 13, 1974 (39 FR 
33103), the following ingredients were deferred from the OTC Antimicrobial I Panel 
to the Miscellaneovis Topical Panel (later renamed the Advisory Review Panel on OTC 
Miscellaneous External Drug Products) for review: mercuric chloride (also 
included in the call-for-data as bichloride of mercury) , 
ortho-chloromercuriphenol, and! ortho- hydroxyphenylmercuric chloride. 
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h. Submissions. 

Pursuant to the above notices, the following sufcanissions were received: 

Firms and Marketed Products 

Becton, Dickinson and Co., Rochelle Park, NJ 07662 — Mercurochrome . 

Bowman Pharmaceuticals, Inc., Canton, OH 44702 — Merphol, Mercuronate, Ointment. 

Corona Manufacturing Co., Atlanta, GA 30301 — Corona Ointment. 

Eli Lilly and Co., Indianapolis, IN 46206 — Merthiolate. 

Marion Health and Safety, Inc., Rockford, IL 61101 — Kip Ointment, Merthiolate 
Swabs, Mercurochrome Swabs. 

Whitehall Laboratories, New York, NY 10017 — Sperti. 

B. Ingredients Reviewed by the Panel. 

1. Labeled ingredients contained in marketed products sutanitted to the Panel. 

Ammoniated mercury 

Merbromin 

Orthohydroxyphenylmercuric chloride 
Phenylmetcuric nitrate 
Thimerosal 

2. Other ingredients reviewed by the Panel. 

Calomel (mercurous chloride) 

Mercuric chloride (bichloride of mercury) 

Mercuric salicylate 
Mercuric sulfide 
Mercury 

Mercury chloride 
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Mercury oleate 

Nitromersol 

Ortho-chloromercuriphenol 

Para-chloromercuri. phenol 

Vitromersol 

Yellow mercuric oxide 

Zyloxin 

C. Classification of Ingredients. 


1. Active ingredients. 

Calomel (mercurous chloride) 

Merbromin 

Mercuric chloride (bichloride of mercury) 

Mercury, aromoniated (ammoniated mercury) 

Ortho-hydroxyphenylmercuric chloride 

Phenylmercuric nitrate 

Thimerosal 

2. Inactive ingredients. 

None . 

3. Other ingredients. Mercury oleate was sutmiitted to this Panel for the 
treatment of psoriasis only and will be included in the Panel's recommendations on 
dandruff, seborrheic dermatitis, and psoriasis drug products to be published in a 
future issue of the Federal Register. 

Mercuric oxide, yellow (yellow mercuric oxide) was reviewed as an ophthalmic 
anti-infective by the Advisory Review Panel on OTC Ophthalmic Drug Products in its 
report published in the Federal Register of May 6, 1980 (45 FR 30002) . 

The Panel was not able to locate not is it aware of data demonstrating the safety 
and effectiveness of the following ingredients when used as OTC mercurial topical 
antimicrobial active ingredients. The Panel, therefore, classifies these 
ingredients as Category II, not generally recognized as safe and effective for 
this use, and they will not be discussed further in this document. 
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Mercuric oxide, yellow (yellow mercuric oxide} 

Mercuric salicylate 

Mercuric sulfide, red (mercuric sulfide) 

Mercury 

Mercury chloride 
Mercury oieate 
Nitromersol 

Ortho-chloromercuriphenol ^ 

Para-chloromcrcuriphenoi 

Vitromersol 

Zyloxin 

D. Referenced OTC Volumes. 


The "OTC Volumes" cited in this document include submissions made by interested 
persons in response to the call-for-data notices published in the Federal Register 
of November 16, 1973 (38 FR 31697) and August 27, 1975 (40 FR 38179). All of the 
information included in *439 these volumes, except for those deletions which are 
made in accordance with the confidentiality provisions set forth in § 

330.10(a)(2), will be put on public display after February 4, 1982, in the Dockets 
Management Branch (HFA-305), Food and Drug Administration, Rm. 4-62, 5600 Fishers 
Lane, Rockville, MD 20857. 


II. General Discussion 


Mercury is a silver-white, heavy, liquid metal with an atomic weight of 200.59. 

It forms alloys with most metals except iron and combines with sulfur at ordinary 
temperatures. 

Mercury has been known to humans perhaps longer than any other metal, and humans 
have used it in various ways for treating illness. With the advent of the science 
of chemistry, new compounds of mercury were developed and used in treatment of 
different pathological conditions. With the advent of the science of 
bacteriology, mercury compounds were among the preparations chosen for 
antimicrobial therapy. 

It has been the general course of events that, whenever a mercury compound has 
been tried for a particular therapeutic function, it has been used 
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enthusiastically at first, only to be replaced eventually by a safer or more 
effective drug. 

Elemental mercury, especially when vaporized, is toxic and readily absorbed 
through intact skin, the respiratory tract, and the gastrointestinal tract (Ref. 

1). The mercury compounds exhibit varying degrees of toxicity, and sensitivity to 
these compounds is not unusual. The literature includes a number of cases of 
sensitivity to mercury-containing prepar^itions ranging from topical salves and 
solutions to amalgam tooth fillings (Refs. 2 and 3). Both organic and inorganic 
mercury compounds produce allergic contact dermatitis, and cross-sensitivity has 
been noted (Ref. 3). 

The decline in the importance of mercury in antimicrobial therapy since 
midcentury can be attributed more to the discovery of its lack of effectiveness 
for this purpose than lack of safety, however. Work done in the field of enzyme 
chemistry clarifying the mode of action of mercury against bacterial and fungal 
cells has shown that mercury compounds as a class are of dubious value for 
antimicrobial use (Ref. 4) . 

Mercuric ions combine with free sulfhydryl groups in the bacterial cells and thus 
deprive the cells of these sulfhydryl groups which are necessary to insure that 
metabolism and growth take place. The action of mercury is primarily 
bacteriostatic, but it may act slowly as a bactericide (Ref. 5) . That is to say, 
mercury inhibits the growth of bacteria, but does not act swiftly to kill them 
(Ref. 6). 

In late 1939 and early 1940, important discoveries were made showing that the 
bacterio.static action of mercury can be reversed by many types of sulfur- 
containing compounds. Brewer (Refs. 7 and 8) formulated a culture medium, 
thioglycollate, which allowed the growth of anaerobic microorganisms by the use of 
aerobic techniques, Marshall, Gunnison, and Luxen (Ref. 9) demonstrated that the 
thioglycollate medium was capable of inactivating the bacteriostatic action of 
thimerosai and supported the growth of contaminants. Morton, North, and Bngley 
(Refs. 10 and 11) demonstrated that inhibited bacteria are not completely killed 
by mercury-containing compounds. When these inhibited bacteria are cultured in 
sodium thioglycollate solution, growth restunes because the solution chemically 
removes the mercury and eliminates any residual bacteriostatic activity (Ref. 12) . 
Intraperitoneal injections of the sodium thioglycollate culture proved fatal to 
mice and hemolytic streptococci were isolated from the heart's blood after death 
of the mice (Ref. 11). These discoveries made it necessary to reexamine all 
previous reports in the literature claiming a killing activity for mercurial 
compounds . 

It has been found that, if mercury is first allowed to coinbine with the 
sulfhydryl groups in bacterial cells, growth is inhibited, but the introduction of 
additional sulfhydryl groups to the cell-mercury con^lex neutralizes this action, 
and growth again takes place (Ref. 6). Brewer (Ref. 13) examined a hospital's 
stock of sutures, some of which had been stored for up to 10 years. Some of the 
sutures were nonsterile even though they had been stored in a solution containing 
a high concentration of mercury. Viable Staphylococcus aureus were recovered from 
sodium thioglycollate solution after exposure to a phenylmercuric nitrate 
preparation for 24 hours (Ref. 14) . 
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The presence of serum has also been, shown to reduce .the antibacterial action of 
mercury compounds. Three hundred times more mercuric chloride, 800 times more 
roerbromin, and 14,000 times more thimerosai Were required to inactivate half the 
Salmonella typhosa ceils suspended in 10 mL of an 80~percent serum solution than 
were required to achieve comparable results in the same period of time when the 
microorganisms were suspended in a salt solution (Ref- 15). Thus, the activity of 
mercury preparations as topical antimicrobial agents would be markedly affected if 
the microorganisms on the skin or the surface of a wound were in contact with 
serum, pus, or other body fluids. 

In 1933 Birkhaug (Ref. 16) calculated extremely high phenol coefficients 
(measurements of the killing power of a ccm^wund compared to that of phenol) for 
mercury compounds. The method of measurement, however, was imprecise so that one 
could not distinguish between the bacteriostatic and bactericidal activity. 

Today, measurement techniques for bacttericidal activity have demonstrated that the 
phenol coefficient for OTC mercury-containing topical antimicrobial preparations 
is nonexistent when their bacteriostatic action is neutralized. This has been 
demonstrated by Morton, North, and Bngley {Ref. 11) in studies demonstrating the 
effect of merbromin and thimerosai on Streptococcus pyogenes and by Engley (Ref. 

17) in additional studies of the effect of mercuric chloride, phenylmercuric 
borate, and other mercurial compounds on this strain of bacteria. 

After reviewing all data and information submitted on mercury-containing products 
for which topical antimicrobial activity is claimed, and after a careful review of 
the literature, the Panel concludes that some mercury- containing preparations are 
not effective and others are not safe and effective for OTC topical antimicrobial 
use. A bacteriostatic action that is capable of being reversed by contact with 
body fluids and other organic matter does not constitute an effective topical 
antimicrobial action, and the Panel has therefore placed all mercury compounds in 
Category II for topical antimicrobial use. 
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III. Categorization of Data 


A. Category I Conditions. 
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These are conditions under which active ingredients used as OTC mercury- 
containing drug products for topical antimicrobial use are generally recognized as 
safe and effective and are not misbranded. This document contains no Category I 
conditions. 


B. Category II Conditions. 


These are conditions under which active ingredients used as OTC 
mercury-containing drug products for topical antimicrobial use are not generally 
recognized as safe and effective or are misbranded. 

1. Category II ingredients. 

Inorganic mercury compounds: 

Calomel 

Mercuric chloride 

Mercury, ammoniated 
Organic mercury compounds: 

Merbromin 

Thimerosal 

Ortho-hydroxyphenylmercuric chloride 

Phenylmercuric nitrate 

a. Inorganic mercury compounds — (i) Calomel. Calomel {mercurous chloride) is 
practically insoluble in water and therefore relatively nonpoisonous for humans 
unless it remains in the body for a long enough time to be oxidized. Once 
oxidized to mercuric chloride, it is highly toxic (Ref. 1). It has been used in 
the past by inunction (rubbing into the skin) as a prophylactic against venereal 
disease and internally as a cathartic. The Panel concludes calomel may be safe as 
a topical antimicrobial agent, but is not effective for this purpose. 

(ii) Mercuric chloride. Mercuric chloride (bichloride of mercury) is a bivalent 
mercury salt that exhibits a high toxicity for tissue cells, a low lethal action 
for microorganisms, and an inability to protect against infection (Ref. 1). The 
Panel concludes that mercuric chloride is not safe and not effective as a topical 
antimicrobial agent- 

(iii) Mercury, anunoniated. Ananoniated mercury is insoluble in water and alcohol, 
but readily soluble in warm hydrochloric, nitric, and acetic acids. If ingested, 
it causes epigastric pain, nausea, and purging. 

Ammoniated mercury has been used topically in the treatment of impetigo, 
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ringworm, psoriasis, pruritus ani, pinwomi, and infestations with pubic lice 
(Refs. 2 and 3). Prolonged use may cause chronic mercury poisoning, local 
pigmentation of skin and eyelids (Ref. 4), and/or hypersensitivity to mercury 
(Ref. 5) . 

Of 70 patients treated for psoriasis with ansnoniated mercury, 33 showed signs of 
mercury poisoning (Ref. 6). The Panel concludes that aimnoniated mercury is not 
safe for use as a topical antimicrobial agent. 

b. Organic mercury compounds. Organic mercury compounds were first synthesized in 
an attempt to decrease the toxicity of the mercuric ion. That the attempt was not 
wholly successful is shown by the fact that, while merbromin and phenylroercuric 
nitrate have been found to be less toxic than bichloride of mercury for human 
epithelial cells in vitro, thimerosal was found to be more toxic (Ref. 7) . The 
toxicities of these compounds were not’in proportion to their mercury content. 

Some microorganisms have exhibited a tolerance to organic mercury compounds. For 
example, a strain of Penicillium roqueforti resistant to phenylmercuric acetate 
was shown to incorporate mercury in its hyphae, thus reducing the amount of 
biologically active mercury in its environment and permitting other microorganisms 
to grow that would have been inhibited by the mercury (Ref. 8) . 

(i) Merbromin. Merbromin is soluble in water and alcohol but practically 
insoluble in acetone, chloroform, and ether. This compound produces a carmine red 
solution that stains the skin a deep ted, not a desirable property for an 
antimicrobial agent, as this can mask inflammation, and inflammation is a warning 
sign of infection. 

In a 1928 study Simmons (Ref. 9) pointed out that most of the killing action of 
merbromin in an alcohol-acetone vehicle was due to the vehicle. Aqueous 
merbromin, 2 percent, failed to kill two strains of Staphylococcus aureus in an 
exposure of 10 minutes and one strain of hemolytic streptococci in an exposure of 
5 minutes. The cultures were killed under similar conditions by merbromin, 2 
percent, in an alcohol-acetone vehicle and by the alcohol-acetone vehicle alone, 
which was included as a control. It was shown in 1942 that a 1:20 dilution of 
merbromin failed to kill Staphylococcus aureus and Escherichia coli during an 
exposure of 10 minutes at room temperature (Ref. 10). A 1:20 dilution is two and 
one-half times more concentrated than the 2-percent aqueous solution of merbromin 
that is marketed OTC for topical antimicrobial use. 

The Panel concludes that merbromin is safe for topical use but lacks a 
bactericidal action and is not an effective topical antimicrobial active 
ingredient. 

(ii) Thimerosal. Thimerosal is a cream-colored crystalline powder that is stable 
in air, but not in sunlight. One gram (g) is soluble in approximately 1 
milliliter (mL) water and in 8 mL alcohol, but is practically insoluble in ether 
and benzene. At the cellular level, thimerosal has been found to be more toxic 
for human epithelial cells in vitro than mercuric chloride, phenylmercuric 
nitrate, and merbromin (Ref. 7). It was found to be 35.3 times more toxic for 
embryonic chick heart tissue than for Staphylococcus aureus (Ref. 11). 


Copr. © West 2002 No Claim to Orig. U.S. Govt. Works 


http://print.westIaw.com/deiivery.html?dest=a^&dataid=A0055800000010900001429388... 12/9/2002 



242 


Page 16 of 19 


47 FR 436-01 Page 15 

1982 WL! 80230 (F.R.) 

(Cite as: 47 FR 436) 

Holler and Trofast (Ref. 12) demonstrated that 10 of 20 guinea pigs sensitized to 
thimerosal developed a delayed hypersensitivity. This production of a 
hypersensitivity condition in 50 percent of laboratory animals demonstrates that 
the substance is very allergenic and it is reasonable to expect that thimerosal 
will act similarly in humans. 

*441 In Sweden, where thimerosal is used mainly as a preservative in vaccines and 
test materials and is not sold as an OTC skin disinfectant, Holler (Ref. 13) 
reported a mean frequency of thimerosal allergy of 3.7 percent among dermatologic 
patients throughout a 5-year period during which 600 to 800 patients were treated 
for contact allergy each year. Holler classified thimerosal a medium stong 
allergen in comparison to nickel and balsam of Peru, which showed an incidence of 
reactions of 9 percent and 7 percent, respectively. Holler also found that among 
healthy subjects 10 percent of school children, 16 percent of military recruits, 

18 percent of twins, and 26 percent of* medical students had hypersensitivity to 
thimerosal. He concluded that the periodic tuberculin testing of individuals in 
Sweden with vaccines containing thimerosal as a preservative affords an 
opportunity for the developnent of delayed hypersensitivity to thimerosal in this 
population. 

Underwood et al, (Ref, 14) patch tested over 400 patients in which 160 patients 
(40 percent) showed a positive reaction to one or more of the remedies which had 
been applied before an initial visit to a dermatologist. Of the 160 patients, 56 
(35 percent) reacted to a mercury compound, and thimerosal was responsible for 90 
percent of these reactions. The North American Contact Dermatitis Group (Ref. 15) 
tested 1,200 subjects with 16 allergens. Thimerosal produced an incidence of 8 
percent reactions and ranked third highest of the 16 allergens. Epstein, Rees, 
and Maibach (Ref. 16) tested a group of private dermatological patients in the 
western United States with 26 substances. Thimerosal had a 13.4-percent incidence 
of sensitivity, which was the third highest incidence of sensitivity. 

It has been suggested that hypersensitivity to thimerosal may be due to the 
thiosalicylate portion of the molecule and not the mercury (Ref. 5) ; however, 
this has not been confirmed. Based on the above data, the Panel concludes that 
thimerosal is very allergenic. 

A comprehensive study of several mercury compounds in 1950 (Ref. 1) showed that 
these compounds were bacteriostatic rather than bactericidal and that thimerosal 
was no better than water in protecting mice from potential fatal streptococcal 
infection under the conditions of the study. The streptococcal culture was added 
to the various mercury antimicrobial preparations; the mixture held at the 
temperature of skin (32 degrees to 34 degrees C) for 10 minutes; subcultured into 
dextrose broth, dextrose broth with 0.1 percent thioglycollate, and dextrose broth 
with 10 percent blood serum; and then injected intraperitoneally into mice. The 
latter two culture media neutralized the bacteriostatic action of the mercury 
compounds (Ref. 1). 

The Panel concludes that thimersal is not safe for OTC topical use because of its 
potential for cell damage if applied to broken skin and its allergy potential. It 
is not effective as a topical antimicrobial because it.s bacteriostatic action can 
be reversed. 
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(iii) Ortho-hydroxyphenyimercuric chloride. Ortho-hydcoxyphenylmercuric chloride 
occurs as white to faint pink feathery crystals that are soluble in water, 
alcohol, and benzene {Ref. 2). It is used in burn preparations. The Panel 
concludes that this compound is safe for topical use in the concentration marketed 
for OTC use (0.056 percent). However, as a topical antimicrobial, this compound 
is not effective because its action is bacteriostatic rather than bactericidal 
(Ref. 17). 

(iv) Phenylmercuric nitrate. Phenylmercuric nitrate occurs as pearly, lustrous 
scales that are soluble in water (1 part to about 1,250 parts water) and slightly 
soluble in alcohol. Against human epithelial cells in vitro, phenylmercuric 
nitrate was found to be less toxic than bichloride of mercury and thimerosal, but 
it was still very toxic (Ref. 7). Solutions of phenylmercuric salts in 
concentrations of 1:1,500 and greater t^nd to cause blistering of human skin and 
may act as primary skin irritants and Allergens (Ref. 18). The Panel finds 
phenylmercuric nitrate in the concentration submitted (1:10,000) (Ref. 19) safe 
for topical application, but there is no evidence that this compound is an 
effective topical antimicrobial at this concentration. 

2. Category II labeling. The Panel concludes that labeling of any OTC 
mercury-containing product for topical antimicrobial use is Category II because 
all mercury ingredients are placed in Category II. 


References 


(1) Engley, F. B., Jr., "Evaluationm of Mercurial Compounds as Antiseptics;" 
Annals of the New York Academy of Sciences, 53:197-206, 1950. 

(2) Windholz, M., editor, "The Merck Index," 9th Ed., Merck and Co., Rahway, NJ, 
pp. 642 and 764-767, 1976. 

(3) Hoover, J. E., editor, “Remington's Pharmaceutical Sciences," 16th Ed., Mack 
Publishing Co., Easton, PA, p. 1110, 1980. 

(4) Kahn, G., "Three Thousand Years of Mercury. A Plea for Abandonment of. a 
Dangerous, Unproven Therapy," CUTIS; Cutaneous Medicine for the Practioner, 
6:537-542, 1970. 

(5) Fisher, A. A., "Contact Dermatitis," 2d Ed., Lea s Febiger, Philadelphia, p. 
319, 1973. 

(6) Young, E., "Airanoniated Mercury Poisoning,” British Journal of Dermatology, 
72:449-455, 1960. 

(7) Engley, F. B., Jr., "Mercurials as Disinfectants . Evaluation of Mercurial 
Antimicrobic Action and Cott^^arative Toxicity for SkinTissue Cells," Soap and 
Chemical Specialties, 30:199-205 and 223-225, 1956. 

(8) Russell, P., "Inactivation of Phenyl Mercuric Acetate in Groundwood Pulp by a 
Mercury-Resistant Strain of Penicillium Roqueforti Thom," Nature, 176:1123-1124, 

Copr. © West 2002 No Claim to Orig. U.S. Govt. Works 


http://print.westlaw.coni/deUvery.html?dest=atp&dataid=A00558000000I0900001429388... 12/9/2002 



244 


Page 18 of 19 


47 FR 436-01 Page 17 

1982 WLl 80230 (F.R.) 

(Cite as: 47 FR 436) 

1955- 

(9) Simmons, J. S., "Bactericidal Action of Mercurochrorae-220 Soluble and Iodine 
Solutions in Skin Disinfection," Journal of the American Medical Association, 
91:704-708, 1928- 

(10) Hoyt, A., R. T. Fisk, and G. Burde, "The Antibacterial Action of Certain 
Disinfectants," Surgery, 12:786-790, 1942. 

(11) Salle, A. J., and A. S. Lazarus, "A CCTi^arison of the Resistance of Bacteria 
and Embryonic Tissue to Germicidal Substances. I. Merthiolate, " Proceedings of 
the Society for Experimental Biology and Medicine, 32:665-667, 1935. 

(12) Holler, H., and J. Trofast, "The Sensitizing Capacity of Merthiolate and its 
Methyl Analogue,” Journal of Biological Standardization, 7:153-155, 1979. 

(13) Holler, H., "Merthiolate Allergy: A Nationwide Iatrogenic Sensitization,” 

Acta Oermatovener, 57:509-517, 1977. 

(14) Underwood, G. B, et al., "Overtreatment of Dermatitis of the Feet," Journal 
of the American Medical Association, 130:249-256, 1946. 

(15) North American Contact Dermatitis Group, "Epidemiology of Contact Dermatitis 
in North America: 1972," Archives of Dermatology, 108:537-540, 1973. 

(16) Epstein, E., W. J. Rees, and K. I. Maibach, "Recent Experience with Routine 
Patch Test Screening," Archives of Dermatology, 98:18-22, 1968. 

(17) Everett, E. T., et al., "Tissue Culture Studies on Human Skin. A Method for 
Evaluating the Toxicity of Certain Drugs Employed Locally on the Skin," Texas 
Reports on Biology and Medicine, 9:281-291, 1951. 

(18) Morris, G. E., "Dermatoses from Phenylmercuric Salts," Archives of 
Environmental Health, 1:53-55, 1960. 

(19) OTC Volume 160271. 


C. Category III Conditions. 


The.se are conditions for which the available data are Insufficient to permit 
final classification at this time. This docxunent contains no Category III 
conditions. 

Interested persons may, on or before April 5, 1982, submit to the Dockets 
Management Branch (HFA-305), Food and Drug Administration, Rm. 4-62, 5600 Fishers 
Lane, Rockville, MD 20857, written conanents on this advance *442 notice of 
proposed rulemaking. Three copies of any comments are to be submitted, except 
that individuals may submit one copy. Coiraaents are to be identified with the 
docket number found in brackets in the heading of this document. Comments 
replying to comments may also be submitted on or before May 5, 1982. Received 
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comments may be seen in the office above between 9 a. hi. and 4 p.m., Monday through 
Friday. 

Dated: September 23, 1981. 

Arthur Hull Hayes, Jr., 

Commissioner of Food and Drugs. 

Dated: December 17, 1981. 


Richard S. Schweiker, 

Secretary of Health and Human Services. 

[FR Doc. 82-7 Filed 1-4-82; 8:45 am] 

BILLING CODE 4160-01-M 

47 FR 436-01, 1982 WL 180230 (F.R.) 
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American Academy 
of Pediatrics 



Policy Statement 


Pediatrics 


Volume 104, Number 3 September 1999, pp 568-569 


JOINT STATEMENT OF THE AMERICAN ACADEMY OF 
PEDIATRICS (AAP) AND THE UNITED STATES PUBLIC 
HEALTH SERVICE (USPHS) (RE9937) 


ABBREVIATIONS. FDA Food and Drug Administration; USPHS, US Public Health Service; AAP, 
American Academy of Pediatrics; HBsAg, hq^atitis B surface antigen; ACIP, Advisory Committee on 
Immunization Practices; COID, AAP Committee on Infectious Diseases. 

The Food and Drug Administration (FDA) Modernization Act of 1997 called for the FDA to review and 
assess the risk of all mercury containing food and drugs. In line with this review, US vaccine 
manufacturers responded to a December 1998 and April 1999 FDA request to provide more detailed 
infomiation about the thimerosal content of their preparations that include this compound as a 
preservative. Thimerosal has been used as an additive to biologies and vaccines since the 1930s because 
it is very effective in killing bacteria used in several vaccines and in preventing bacterial contamination, 
particularly in opened muitidose containers. Some but not all of the vaccines recommended routinely for 
children in the United States contain thimerosal. 

There is a significant safety margin incorporated into all the acceptable mercury exposure limits. 
Furthermore, there arc no data or evidence of any harm caused by the level of exposure that some 
children may have encountered in following the existing immunization schedule. Infants and children 
who have received thimerosal-containing vaccines do not need to be tested for mercury exposure. 

The recognition that some children could be exposed to a cumulative level of mercury over the first 6 
months of life that exceeds one of the federal guidelines on methyl mercury now requires a weighing of 
two different types of risks when vaccinating infants. On the one hand, there is the Imown serious risk of 
diseases and deaths caused by failure to immunize our infants against vaccine-preventable infectious 
diseases; on the other, there is the unknown and probably much smaller risk, if any, of 
neurodevelopmental effects posed by exposure to thimerosal. The large risks of not vaccinating children 
far outweigh the unknown and probably much smaller risk, if any, of cumulative exposure to thimerosal- 
containing vaccines over the first 6 months of life. 

Nevertheless, because any potential risk is of concern, the US Public Health Service (USPHS), the 
American Academy of Pediatrics (AAP), and vaccine manufacturers agree that thimerosal-containing 
vaccines should be removed as soon as possible. Similar conclusions were reached tliis year in a meeting 
attended by European regulatory agencies, the European vaccine manufacturers, and the US FDA, which 
examined the use of thimerosal-containing vaccines produced or sold in European countries. The 
USPHS and the AAP are working collaboratively to ensure that the replacement of thimerosal- 
containing vaccines takes place as expeditiously as possible while at the same time ensuring that our 
high vaccination coverage levels and their associated low disease levels throughout our entire childhood 
population are maintained. 


«: EXHIBIT 

I 9 


hltp://www, aap.org/poIicy/re9937.html 
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le key actions being taken are; 

1 . A formal request to manufacturers for a clear commitment and a plan to eliminate or reduce as 
expeditiously as possible the mercuiy content of their vaccines. 

2. A review of pertinent data in a public workshop. 

3. Expedited FDA review of manufacturers' supplements to their product license applications to 
eliminate or reduce the mercuiy content of a vaccine. 

4. Provide information to clinicians and public health professionals to enable them to communicate 
effectively with parents and consumer groups. 

5. Monitoring immunization practices, future immunization Coverage, and vaccine-preventable 
disease levels. 

6. Studies to better understand the risks and benefits of this safety assessment. 

le USPHS and AAP continue to recommend that all children should be immunized against the 
seases indicated in the 1999 Recommended Childhood Immunization Schedule of the American 
ijademy of Pediatrics, the Advisory Committee on Immunization Practices (ACIP) of the Centers for 
isease Control and Prevention (CDC), and the American Academy of Family Physicians (AAFP). 
iven that the risks of not vaccinating children far outweigh the unknown and much smaller risk, if any, 
exposure to thimerosal-containing vaccines over the first 6 months of life, clinicians and parents are 
couraged to immunize all infants even if the choice of individual vaccine products is limited for any 
ason. Although there is a margin of safety with existing vaccines containing thimerosal, there are steps 
at can be taken to increase that margin even further. Clinicians and parents can take advantage of the 
sxibility within the existing schedule for infants bom to hepatitis B surface antigen (HBsAg)-negative 
)men to postpone the first dose of hepatitis B vaccine from birth until 2 to 6 months of age when the 
Fant is considerably larger. Preterm infants bom to HBsAg-negative mothers should similarly receive 
patitis B vaccine, but ideally not until they reach term gestational age and a weight of at least 2.5 kg. 
jcause of the substantial risk of disease, there is no change in the recommendations for infants of 
3sAg-positive mothers or of mothers whose status is not known. 

so, in populations where HBsAg screening of pregnant women is not routinely performed, vaccination 
all infants at birth should be maintained, as is currently recommended. 

addition to the key actions mentioned above, the USPHS Advisory Committee on Immunization 
actices (ACIP) and the AAP Committee on Infectious Diseases (COID) will be reviewing these issues 
d may make additional statements. 


s recommendations in this statement do not indicate an exclusive course of treatment or serve as a standard of medical 
e. Variations, taking into account individual circumstances, may be appropriate. 

pyright © 1999 by the American Academy of Pediatrics. 

part of this statement may be reproduced in any form or by any means without prior written permission from the 
lerican Academy of Pediatrics except for one copy for personal use. 
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MEMORAiSIDtnd 


Date: 

September 17, 1998 


From: 

Marion F. Gruber, Ph. 

• D, DVRPA/OVRR 

To: 

M . C . Hardegree , M . D . , 

N. Baylor, Ph. D. 

, Director, OVRR 

Through: 

K. Goldenthal, M.D,, 

Director, DVRPA 

Subject: 

POINT PAPER "PREChINICAL REPRODUCTIVE 
FOR VACCINES" 

Purpose: 




a) To obtain feedback and concurrence from OVRR and CBER upper 
management on the recommendations made by the maternal 
immunization working group with regard to reproductive toxicity 
study requirements for vaccines pending licensure and to obtain 
concurrence that these recommendations may be used in discussing 
reproductive toxicity study requirements with sponsors 

b) To generate a working document to promote consistency among 
OVRR reviewers 

This document does not contain detailed proposals for 
reproductive toxicity studies for specific vaccine products. 

These will be the subjects of further discussions by the maternal 
immunization working group provided that concurrence on the 
concepts contained in this document have been obtained. 


Rationale: Maternal immunization is intended to prevent 
infectious disease in the vaccinee and/or young infant through 
passive antibody transfer from mother to fetus. Although 
preclinical reproductive toxicity studies prior to licensure of 
vaccines intended for maternal immunization and/or women of child 
bearing age are critical in assessing the potential for the 
developmental toxicity of the product, OVRR has no written policy 
to date addressing such requirements. In addition, the 
performance and design of preclinical reproductive toxicity 
studies for vaccines to support their use for maternal 
immunization has not been addressed in the scientific literature. 
A maternal immunization working group was formed in January of 
1998 which includes scientific staff from OVRR and toxicologists 
from OTRR and CDER\ 

The purpose of this working group is to optimize the advice gi 
to sponsors regarding the preclinical testing for specific 
'Previous attendees of the maternal immunization working group' CBER/OVRR: M.Gruber. M.Hardegrec. 
N.Baylor, K.Goklenthai, D.Chandler, K.Midthun, D.Pratl. VJohnson. I.CHfford. L.Ball. A.Geber, C.Frasch, 
C-Deal, L.McVittie, L.Henchal, L.Falk, M.Monser, P.Richman, B.Sheets; CBER/OTRR: D.Green, M.Serabiar 
CDER:K.Hastings 
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vaccine products as well as to develop comprehensive policy for 
reproductive toxicity study requirements for vaccines indicated 
for maternal immunization and/or immunization of women of 
childbearing age. 

The following summarizes the recommendations for reproductive 
toxicity studies for vaccines: 

Freclinxcal Reproductive toxicity studies for vaccines indicated 
for immunization of pregnant women: 

Reproductive toxicity studies should be conducted for every 
vaccine indicated for immunization of pregnant women. These 
studies should be completed prior to initiation of Phase 1 
clinical trials involving pregnant women. 

In addition to safety trials in pregnant women pre-licensure, 
pregnancy registries should be established for the purpose of 
effectively monitoring for any adverse events experienced by the 
vaccinated pregnant females, as well as to track any 
developmental toxicities displayed by the offspring post 
licensure . 

Freclinical reproductive toxicity studies for vaccines indicated 
for immunization of adolescents and adults 

Reproductive toxicity studies should be conducted prior to 
licensure for all vaccines indicated for adolescents and adults 
of childbearing age due to the increasing number of vaccines that 
are recoininended for this population even though this has not been 
required by OVRR in the past. This position is further supported 
by the fact that reproductive toxicology studies are required for 
some products licensed by OTRR and for the majority of products 
that are regulated by CDER. Further discussions will be needed 
regarding the stage of product development by which the 
preclinical reproductive toxicity evaluation should be completed. 

It is recommended that pregnancy registries be established to 
monitor the safety of these vaccines post licensure. Of 
particular concern is the administration of the vaccine to 
pregnant individuals . 

[Note that in CDER data from teratogenicity studies are generally 
obtained before proceeding to Phase 2 studies. All reproductive 
toxicity studies, to include male fertility, teratogenicity, and 
postnatal development, are generally conducted before initiating 
Phase 3 clinical trials.] 

Preclinical versus clinical experience with vaccines: 

Clinical data that may have been obtained from a small number of 
pregnant women enrolled in non-IND studies immunized with an 
investigational vaccine do not replace the need for comprehensive 
reproductive toxicity studies. 
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However, clinical experience derived from immunization of 
pregnant women may be helpful in the evaluation of the potential 
for any adverse outcome on the viability and development of 
offspring. Such information may also aid in the design/monitoring 
of appropriate preclinical studies. 

Design of reproductive toxicity studies 

Males 


The potential adverse effects on male fertility should be 
assessed if the vaccine indication includes the male population. 
This is particularly important for products that are given to 
military forces, e.g., the Anthrax and Botulinum toxoid vaccine. 
However, additional discussion will be required regarding the 
details of the types of studies needed for these products. The 
ICH S5B document may serve as guidance in the design of these 
studies (Reproductive Toxicology: Male fertility studies, April 
5, 1996, FR 15360, Vol.61, No. 67) 

Females 


While the type of study performed depends on the clinical 
indication and the product, in general, relevant information can 
be obtained by conducting Segment II teratology studies and/or 
studies designed following stages C - E of the ICH guidance 
document entitled "Detection of Toxicity to Reproduction for 
Medicinal Products" (September .22 , 1994, FR 48746, Vol.59, No. 
183) 

It is important that a postpartum follow-up period be included 
in the design of the study, in order to evaluate the active 
immune response in the offspring following vaccination of 
pregnant females . 

The reproductive toxicity study should be designed to include: 

1) the detection of antibody production in the pregnant animal; 

2) the feasibility of antibody transfer from the pregnant female 
to the fetus through antibody measurements in the newborn. 

General Considerations 


All available clinical experiences in pregnant females should be 
considered for any potential application to the design of 
reproductive toxicity studies in animals. 

All data generated from prior acute or repeat dose preclinical 
toxicity studies should be reviewed for their possible 
contribution to the interpretation of any adverse developmental 
effects that appear in the reproductive toxicology studies. 
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Reproductive toxicity studies should include a dose response 
component in order to assess 1) the ability of a certain dose of 
vaccine to elicit an antibody response and 2) the effect (s) that 
a particular dose has on the dam and on the conceptus . 

The immunization interval and frequency of immunization (s) in a 
reproductive toxicity should be based on the clinically 
proposed immunization interval and its timing, i.e., use of the 
vaccine at pre-conception or during the 1"', 2"^, and/or 3"" 
trimester. 

Reproductive toxicity studies for vaccines similar in 
structure and/or activity to other compounds : 

Although the reproductive toxicity potential of a "prototype" 
vaccine may have been assessed and the similarity between the 
"prototype" vaccine cuid a new investigational vaccine (s) may have 
been established in terms of the manufacturing process, product 
characterization and clinical safety, additional reproductive 
toxicity studies using the final clinical vaccine formulation may 
be necessary (e.g., 9 versus 11-valent pneumococcal conjugate 
vaccine; multivalent versus monovalent GBS vaccine) . [Note that 
in CDER, reproductive toxicology studies are usually performed 
for every new "molecular entity", with only few exceptions.] 

Reproductive toxicity studies should be performed for all 
vaccines that belong to a similar class (e.g., polysaccharide 
vaccines) , but which contain components derived from different 
organisms, or where different manufacture and/or purification 
procedures are employed. 

Use of mercury containing preservatives in vaccines intended for 
maternal immunization: 

The FDA Modernization Act (FDAMA) of 1997, Section 413 (c)(2), 
states that "...regulations shall be designed to protect the 
health of children and other sensitive populations from adverse 
effects resulting from exposure to, or ingestion or inhalation or 
mercury. " 

For investigational vaccines indicated for maternal immunization, 
the use of single dose vials should be required to avoid the need 
of preservative in multi dose vials as required by the Code of 
Federal Regulations (CFR) . Of concern here is the potential 
neurotoxic effect of mercury especially when considering 
cumulative doses of this component early in infancy. All 
mercury-containing vaccine formulations should be evaluated in 
appropriate preclinical reproductive toxicology studies that 
include the assessment of postnatal behavioral and developmental 
endpoints (This topic is being addressed by the FDA-wide worlcing 
group on mercury-containing drugs) . 


CBER/ DVRPA : preparedbyMGruber { DVRPA) ; 8/ 17 / 9 8 
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What are Pregaancy Registries? 

• Prospective, active, systenric data collection 

- Prospecdve - pregnancy idortified before 
outcome is known 

- Sponsor recruits «cp<»ed women 

- Detennines outcmne of each pregnancy 

- Calculates rate of any ccHUplications/feta] 
abnormaiities/birth defects 

- Con^}arison to rate in unexposed women 


Whea to Consider a Registry? 

• Animal findings of concern or ambiguous 

• Similarity to product previously known to 
be a concern 

• Human findings of concern 

• Expected high use of product in women of 
rcfH-oductive age 

• Products necessary to treat a condition with 
high morbidity during pregnancy 

• Live, attenuated vaccines (or other products 
causing subclinical infection) 


Timing and Scope of Registries 

• Consideration for phase IV commitment 

• Best to initiate with product launch 

• Include information on registry availability 
in product label 

• Multiple sponsors may collaborate 

• Two recent examples ... 
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Conclusions 

* One key to improved pregnancy label lies in 
availability of human data 

* FDA’s ability to interpret it soundly and 
communicate it rationally is critical 

• Regulatory and cultural shift must occur 
simultaneously 

• Reviewer and industry guidances and 
reviewer training are starting points 



256 



257 


Gruber, Marion 

From; Ken Hastings 301 -827-2336 FAX 0)1 -827-2523 (HAST!NGSK@cder.fda.gov] 

‘«nt: Wednesday, October 14, 19^ 3:^ PM 

i: M CAROLYN HARDEGREE (FDACB) 

KAREN L GOLDENTHAL (FDACB); MARION F GRUBER (FDACB); Frank Sistare; Steve 
Hundley 

Subject: Thimerosal 

Sensitivity: Confidential 


Carolyn: Steve Hundley, a PhamVTox reviewer in DSPtDP, has just about 
completed a review I asked him to do ot the published Pharm/Tox 
infoimation on thimerosal. I will forward his review to you when it is 
finalized, but his conclusion, basically, is that there Is little in the 
literature to support the idea that thimerosal is a significant hazard 
at the doses used In vaccine products, but that there might be some 
"holes" in the data base that could be addressed by appropriate animal 
studies (e.g. repro tox, metabolism). I have had some communication 
with Frank Sistare, Director of Applied Pharm Research in OTR. 
concerning pxsssibly doing some tox stucHes with thimerosal, but one 
issue that Frank would like some clarification on is the Importance of 
the issue. My response was that this was probably going to be fairly 
Important, based on the need to use thimerosal In multi-use vials, and 
the fact that the Europeans appear to want to essentially ban it from 
use in vaccines and that (I thought) there was some language in FDAMA 
about removing mercury-containing preservatives from drugs and 
Wologics. I think Frank wants to get a sense of the scope of this 
issue before getting too involved in looking at research possibiliHes. 

\an you give us some Idea as to how serious this issue is? 

• hanx- 
Ken 
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Brocknef Ryan. Beth 


from: 

SenU 

To: 

Cc: 


BaO. Leste 

Ihuredav, October 15. 1998 9:(» AM 
Gruber, Marlon 
Pr^ Douglas R. 

RE Ttilm^sal 


OsnBdenSal 


Marion; 

I wraukJ be h^y to foaow up Dr. Hastings. I disagree about the conctusbn pegging no basis tor removal of 

thimraossi On a stridiy sdenSlic basis, y^, ttiere are no data thstf hatve looked at the ^jecfflc issue of ttrtmKos^ in 
vaosnes. Howev®; tiiere are facfexs/datettiat would .^ue for the removal of sK^udlr^d^raim^yt 

mercury exposure in infonts and the knowledge that thimerosal is not an essential component fo vaccines. In ada^n. the 
&iropean axnriKJiuty is moving to faa; toimerosat. 

Please let me krww how I can get in touch vwfri Dr. Hastings {phone nwnber, email etc.) 


i-n»ra: oiuoer, wianon 

Sent Ihtifsday, Octobei 15. 1999 6:12 AM 

To: BaB. Leslie; Pratt, Douglas R. 

St^isct: FW;Tfth»e«sal 

Sen^5>%: ConManUai 

At the lex me^r^ on Tue^ay, we have txiefiy discussed the TlwnerDsaJ 'm vaccines tssue {^mi'K receive the 
minutes ^xxtiy). K. Hastings had mentioned toat somebtx^ in his office had done a literature search and came up 
result mat basicafiy tiiere is no sdentifrc data base to regulatory actions arxl to teccvnmend to tate 
tiiimerosai either (Xit of vaccines or to leave it if». in fact, som^xx^stould perform tiieade<pjato studies to crxne to a 
ccardu^onontiietojocrtyoftokneros^orits metabofiz^ fbnns. There was dtscus^n that perhaps FDA’s own 
contract tabs should peifoKm su(± a stur^, or the N;^nna{ ceitter for Toxicology research or perhaps (he Oftice of 
testfog and res^rch (Frank Sist^ at CuER, see below). Stfosequent to our mtg. D. Hastings must have 
cortversalKxis yi^ Frank (see below). I win be out of town, and won’t be able to Iblkw up on this. My opinion 
is that this issue is important. newregidations (FOAA4A}giveusie^iatoryjustif)catior)to create the scientific data 
base fiom yahkh to d«ive regulatory recommendaticxis w^ regard to the preserrcs of (himerosaf in vaccme. I know 
thsft the hro of you are actively invotved in this issue. Pednaps you could follow up with Dr. Hastings, lamafraldhts 
request for info may gel lost o^rwisa. 

-Marlon 


FAX 30 1-S27-2523 ISWTPHaSTrNGSKecdsritfagovl 
Sent: Mfe(lnesday.O<»ber14.199a?-Z3PM 

TiK M CAROLYN HARDEGREE (FEVSCB) 

C« KAREN L GOLDEMm. (FDACS^ MARION F GRUBER (FDAC8); Frank Stetsire; Steve HuPidtey 

Subject T1)iRWic«s< 

SerwMvMy: CoMidential 

Carolyn: Steve HuntKey, a PhamVTox reviewer In DSPIDP, has just about 
completed a review f asked him to do of the published PharmfTox 
irtfarmation on thimerosal. I wdl forward his re/iew to you when it Is 
tinaKzed. but his conclusion, basicalfy. is that toere is frttle in the 
nerature to supfxxt the idea tiiat thimerosal is a significant hazard 
at toe doses in vaccme products, txtf fha^ there might be some 
in toe dada base that cottid be addressed by apfxoprfote aramal 
studies (eg. repro tox. m^abdisir)). I have had some communfostion 
wito Frank Director of Applied Pharm Research in OTR. 

concxtfning possibV dotos some tax studies with toimerosal. but one 
rs^te that Frank wmrld Gke some darificaticm on is (he importance of 
the issue. My response was (hat this was prc^»^>ty going to be foh^ 
hrfoorfont, on tire need to use thimaosat in muiti-use viats. and 
the fact that the Eurooeans appear to to essentially ban it from 

use in vacdn^ and mat (I toought) toere was some language in FDMM 
^xxit romovmg metr^ry-omfoinR^ pres^vatives horn drugs and 
biologies, i think Frank wants to a sense of the scope of toes 
issue before getttog too involved loofons at research posstoflities. 

Can you gwe us some idea as to how serious (his issue is? 
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FaTZ IN THE ORGANISM 

Studies on the upulce and distribution of ihiomersal in human and animals have shown 
that it is primarily taken up in the liver and kidneys but aUo in the brain* skeletal 
muscles and other organs including skin. In the body, it is mainly convened to 
ethylmc^uiy and thiosalicylate as is indicaed in Figure LThe thiosalicylatc substituent 
increases the lipophiliciiy of thiomersal. thereby making the intracellular compartment 
more susceptible to the ethylmercury residue. Bhylmcicury and other alkylmcicuiy 
compounds have a high affinity for sulfbydryl groups and bind to c.g. proteins or 
polypeptides in the organism. 



Distribution. Aher oral administrauon of mcihylmercuty, it is distributed to all liuues 
withir> 4 days although maximum levels in the brain are only reached after days. 
Concentrations are highest in hair and in a steady-state situation, hair levels may be used 
to esiimaic the body burden. In red blood cells, the conceniraDon of methylmcicury is 
about l(>'20 limes that in plasma, whereas the blood lo hair ratio is about ):2SQ. Also 
cihylmcTCury appears to be readily disiribuicd into all tissue companmenis in 
appreciable amounts, including the brain. 

Placental transfer of mercury-containing compounds has been studied in animab and 
humans. Most animal studies with melhylmercury clearly show that it may accumulate 
in the fetus in appreciable amounts, equal or superior to those found in the mother. 
Studies in various species of rodents have shown that transfer of alkylmercury occurs to 
« higher degree than that of aryl- or inorganic mcmiry. Bthylroercury would B{^>ear to 
cross the placenta more easily than mclhylmcrcuiy (Leonard el al, 1983). Studies in rats 
suggest a peculiar affinity of mercury for the fetal brain, resulting in considerably bitter 
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Introduction 

Thiomersal (Bgarc 3) is an organoroeiruric prcseiva^vc with a MW of 405, of which 
the mercury component accounts for abom 50% (MW 201). hs amitnicrobial action it 
related to the release of ethylmerniry. after etibex spontaneous or enzymatic brealedown 
of thiomersal into ethylmercuiy and ihlosaiicylaie. Thiomasai is mainly used in 
vs^nes^and iminunogiobulins bin h also jue^nt th odicr m^lictnal prodiucis. e.g. 
opbAahnoIogic producu. 

The toxicity profile of cihylmcrcury is voy siinilar to that of methylmcrcury. Therefort, 
dau on rocthylmcrcuiy are of value for the assessment of risks associated with 
clhylroeiciiTy. in contrast, the toxicologies} profiles of alkylrocxcaiy and of ntetaliic. 
inorganic mctciiry are markedly difTcrent 

The inun causes of concern with thiomersal are the induction of allergic rcaciions and 
due to the presence of eihylmercury, the potenda) risks of neurotoxicity. In non-pregnani 
adults, a Permissible Total Weekly Intake (PTWI) of 200 pg methylmcrcury has been 
rKommended by the WHO (1990). At present, there is no m^mational ncommendatkm 
for a maximal intake by pregnant women or infants. There are consit^rable humut 
that indicate a higher sensitivity of fetuses and infants dian of adults, due to the 
vulnerability of the developing brain. Funhermore, owing to the potenoal for tissue 
accumulation, administration of even low levels of ethylinercury to pregnant women 
will add to the -overall exposure of infants. Thus, the administration of medicinal 
products that contain thiomersal as a preservative to pregnant women and to infants may 
result in an intake of aikylmercury that exceeds the levels that are cotvsidered as safe.' 

The jum of the present report is to assess the potential risks of the use of thiomersal- 
containing pharmaceuticals, especially v^cines and immunoglobulins. As data for 
eihylmercury arc scarce the report uses tbe stmtianty in chemical properties betwe^ -' 
ethyl- and methylmcrcury as a starting point. For a more extensive discussion of the 
risks to human health of meihylmercury including data on gcnotoxicity and 
carcinogenicity, reference is made to the Environmcnltl Health Oiteria 101 on 
methylmcrcury issued by the WTIO in 1990. 
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conccnirations in fcial than in maicmal brain. In humans, as in animals, it is cvid^t that 
the placcnu is very pcimcablc to mcihytorcuty (Uonaid et a!. 1 983). 

Distribution studies art not avniiabic after intramuscular or subcaiianeous 
administration. 

MeutboiUm and cccrenoru The gut is the i^n route of excr^on; only small anioums 
leave ihe^body in the urine. The rate of excretion of mercury in both humans and 
animals is directly proportional to the simultaneous body burden. Reports are available 
pointing to an average half-life of 50 days (range 39-70 days) (WHO, 1990). Early data 
from human end cxperimenul animals indicated that mc«t allQdineicury emering the 
body was also excreted as alkylmcrcury (Dales, 1972). However, other data indicate that 
a substantial pan of the meihylmercury is convened to inorganic mercniy, depending on 
the organ. Por instance, the amount found in faeces was mainly in the form of inorganic 
mercury (WHO. 1990). 

AccumuUaion. Alkylmcrcury has a high potential for accumulation in the body at regular 
intake, even if the individual doses are small. Considerable experience is present from 
several parts of the world, enabling an approach to calculate a relationship between 
intake and toxicity and of acceptable levels of exposure. In case of continuems exposure, 
a single companment model with a 70'day half-time predicts that the whole^body steady 
state will be attained within approximately one year and that the maximum ammini 
accumulated will be 100 times the average daily intake (WHO, 1990). 

Toxicrry 

The main areas of concern rclaic to induction of sensitisation and neurotoxicity,* 
particularly with respect to the developing brajn. The effects of methylmercuty in adults 
differ both quanuiatively and qualitatively from those seen after prenatal and possibly 
also early postnaul exposure. Clinical and epidemiological data indicate that *- 
cmbryo/feius is more sensitive to the toxic effects of metbylmcreury than adults. Thus, 
these populations need to be discussed sepamiely. 

The mechanism of loxicologic action of alkylmcrcury is not xompletcly known, 
although considerable amounts of data are available. Mercury forms suble mercaptides 
with proteins containing sulfhydryl groups as. well as has afTinity for amino-, carbonyl- 
and hydroxyl groups. The WHO review (1990) indicates that protein synthesis is most 
sensitive to meihylmercury. especially the fust stage of synthesis associated with RNA 
uaiufer. This leads to a general inhibition of protein synthesis without a selective 
tnhibiiton of formation of any special proteins or group of proteins. 


Thiomcrsal has a low acute toxicity. The LD^o in Fisher rais was in the order of 
magnitude of 100 mg/kg (Mason ei al. 1971). After repeated administraiicm. the toxicity 
is considerably increased. For insuncc. in a four-week study in Fisher rats, the 
maximum tolerated dose wts less than 5 mg/kg. 


Sensitisation 
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Organic mercury hat been found xo cause dclayed-iypc hypersensitivity and sensilUntion 
is a well-recogniscd problem of thiomcrsal It is generally considered that the allergic 
reactions induced by thiomcrsal is linked to dhylmcreuiy. However, some authc^ have 
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suggested that also die ihiosalicyJatc component may be of impomnee. Van *1 Veen and 
Van JocKi (1994) di^crenriiied 3 groups of psti'esK: (a) positive lo Uurnineisal. but 
negative to iDcicuriaJs and ibiosalicylic add; (b) positive lo dnometsal and some other 
mercuriaJs. but negative to thiosalicyiic acid; (c) poshive to tbiomeisa) and thiosalicyltc 
add» but negative to oibcr mcrcariais. 

Ibe route administration also appe^ to be of in^ioitsiicc for the sensitisation 
potenti^, where the intra- »)d epicotaneous routes of admirostndion are associated with 
a much higher risk for sensidsatioa than the subcutaneous and intramuscular routes. 
FbKirbm ct ai (1980) dcscrdied 96 paiknu in Fmland with a podtive sea^oi to 
ihiomersa) on cpicutancous testing. Twenty percent of 45 thiomersahsensitive ecroma 
patients developed a reaction after subcutaneous admimstration of ihiomczsal (50 pg). U 
is not fully clear why die incidence was much hig)^ in dils study dun data referred by 
Van *1 Veen and Van JOosl. 1994. where a Tick Bonie Encephalitu (TB^ vaccine 
containing 50 pg ibioracrsal was given intramuscularly to thiomersa)-h)pcfsaisitive 
patients with clinical eczema. In this study. CHily 2 out of 65 patients ^leloped 
untoward reactions at the injeaion she. These differences ini^it be due. to the fact that 
different routes of administration were used I>aii from Austria, where a growing 
number of individuals have been immunised against TBE since 1974. indicate that there 
is a parallel increase in the nomber of individuals sensitised lo thionicisal (Van 'l Veen 
and Van Joost, 

From earlier data it is suggested that allergic contact eczema induced by Uiiomersa) is 
rare in Europe. ITiis may be due to its infiequent extemaJ use. The freque^y of positive 
cpicutancous test reactions varied from 13% in Denmark and the Metherlands to 13.4% 
in the USA (FdrsuOm ci il. 1980; Von *i Veen and Van Joost. 1994), which may be 
related to the fact that a large number of topical OTC products coiuatning thiomcrsal are 
available in the USA. 

Products containing tkiomcrsal may also cause phofdiypersemttivity to piroxicam, 
probably as a result of crosS‘feanivny between ihiosalicylate and a degraded 
photoproduct of piroaicam. In a study with 3461 patients. 32 (13%) had a positive 
patch test 10 ihiomersal The highest number of positive reactors fell into die 4*^ and 5^ 
decades of life. 

Ncurotosidty 

In cases of alkylmercury poisoning, neural tissue is clearly the target organ of toxicity 
and the central nervous system >s cnucalty scruiiivc lo alkylmercuty. The mechanism of 
this selective damage is not well ursderstood. 

Data from human subjecu and experimental animals suggest thu at least two to three 
weeks (somcurocs several months) elapse between the beginning of exposure and the 
on«i of symptoms. The first symptoms arc paresthesia, such as numbness and im ping 
of fingers, toes, nose and lips, funhermofc. slight trtmori. headache, fatigue, difficulty in 
conccmraiion and emouont] Ubtliiy may occur. Mild cases progress no further. For a 
more dcuiied dcscn|Mion of tympeorns for inioxicaticm. sec the Ibjview (1990). 
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Pre-, peri- and post natal loxicHy 

Httinsi data on pre-, peri- and post natal toxidiy mduced hy diiomas&l alone aio i 
itnuted. In a review published in "Binh Defect: and I^gs in Ftegnancy** (Heinonen, \ 
1977), an overview of 3.482 children with any malfonnaiion tn relation to exposure to \ 
Topical Antimicrobial Drop has been preseniedL Out of 2,918 Mother-Child pdrs \ 

10 aniimicrobial agents, 5^ pain were expesed to ihion^isd (as 
o^ihalmoiogic i^odua?) and 6 drildiea sho^^ signs of matfonn^on. AJthou^ the 
number of cases was too small to draw any frnn conclusion, the authors concluded that 
thiomersal was associated with an overall inoeasc of malformations but no rise in 
specific abnormalities could be identiried. No data tee ivailable to estimate any measure 
of exposure. 

In contrast to the limited amount of data on thiomersal, there is considerable amount of 
information on feta) effects of alkyhnercury compounds, in the mid-1960s*, there was 
m outbreak of cerebral pahy and micrDcepbaly in nc'^boms from tte fishing vfliap of 
Minimata Bay, lapan (MaisuTTK>io, et ah 196S;X These ibncffm^itics were pau sed by 
meibylmcrtury contamination of the fish in the bay. Similar types of intoxicuion 
occurred in Iraq after seed grain contaminated with methylmercuiy was mistakenly used 
to make bread (Marsh ei al, 1980. Amin-Zakt et al, 1976). in this populttlon, inf^nty 
exposed in utero demonstrated psychomotor retardaiion and ceml^ P^sy. Similair 
congenital neurologic disease has been reponed in other instarxxs of mcieury food 
contamination. 

Experimental animal models of organic mercury emhryoibxici^ have 
prenatal exposures wuh a variety of different binh dcfecu, many not seen in human case 
reports. However, ihe neurologic effects arc generally consistent with the human 
experience. 

Exposure - effect relationships . _ 

In the WHO review (1990). dwa and calculations on exposure-effect relationships for • 
meihylmcrcury '“ere presemed. These arc summarised in this section. 

Data from humans and expenmenul animals indicate that serious neurotoxicity from 
alkylmercuiy commonly occurs at bram concemrations as low as 10 mg/kg. which in 
humans correspond to a blood mercury conceniratibn of 5(X> to 1000 Blood levels 
of 100-200 Mg/I have not been associated with any symptoms. For reference. 95 % of 
persons with no known exposure lo mercury have blood concentrations below 40 
Overall, total mercury levels in blood are regarded as a valuable tool for assessing 
exposure to alkylmcrcury. A level of 100 pg/l has been proposed as the maximum 
pennissibic blood concentriuon. 

^ B0423O 

The Iraqi data indicated that an intake in adults of 50 Mg/day (OJ3 pg/kg/d in a 60 kg 
adult) was associated with a 0.3% risk of developing paresthesia. This is similar lo the 
background frequency of paresthesia and can thus be regarded as a NOAEL (No- 
Adverse Effect-level). At an intake of 200 pg/day (3.3 Mg/kg/day. 60 kg ^ull), Ihc risk 
was about 8 %. A long term intake of 3-7 in adults was estimated lo 

adverse effects on the nervous system, manifested as an approximately 5% increase in 
the incidence of paresthesia and can be regarded as a Lowest Observed Adverse Effect 
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Level (LOAEL). Such intake woaW rcsaft in Wood catcatmiions of 200-500 |ig Hg/I 
and peak hair conccnuaiioro of 50-125 pg/g. Japanese dau show that the (fust) effeas 
are estiinaied to occur at levels rf 200 jig Hgfl In Mood and 80-100 pg in hair. It 

should be pointed out that Ihc backpoond frequency of these non-specific symptoms 
plays a key role for *e accuracy of these esthnaics. F^nhermoie, the estitnaied 
parcsihesia frequency below intakes of about 200 pg/day are extrapobiicns hcyond the 
observeddata and assume the absence of a population diieshold. 

The WHO (1990) has summarised the dau on prenatal exposnre as follows: 

Severe derangement of the developing central nervous system can be caused by prenatal 
expTKUte to meihylniercuty. In the Iraqi outbreak, the lowest level (maxinwm maienial 
hair roercuty concentration during pregnancy) at wbkb severe effects were observed 
was 404 pg/g. The highest no-obseived-effcct level (NCSEL) for severe effects was 399 
pg/g. Fish-eating populations in Canada and New-Zealarid have also been studied. No 
severe prenatal effeas were seen, but eiposnre Icvds were far below the highest NOEL 
for severe effects in Iraq. 

Evidence of psychomoior retardation (delayed adtievement of developmental 
milestones, a histoiy of seizures, abaorma) reUescs) was seen in the Iraqi population at 
roaiemal bait conccntraiions well below those associated with severe effects. A 
statistical analysis revealed that motor relardaiion rose above the background frequency 
at maximum maternal hair mercury levels during, pregnancy of IC-20 pg/g. This range 
of concentraiiotu in maternal hair is consbtcnl with all available evidence and can 
accepted as ibe range of critical concentrations. The Canadian study found that matema] 
hart levels were positively astociued with abnormal muscle tone or reflexes ia boys, hut 
not in girls (the highest maximum maternal hair level during pregnancy was 23,9 Pgfg). 

The New Zealand study found evidence of developmental leurdarion in 4-ytar old 
children at average maternal hair racreuty levels during pregnancy ranging from 6*86 >, 
pgtg (the second highcsi value was 20 ppg). The New. Zealand mercury values should 
be multiphcd by 13 lo convert ibera to maximum maternal hair levels in pregnancy. 

EXISTING AND SUCCESni) LIMITS FOR mTAXE OF ORGANIC MERCURY 

At present, there are no rccommendaions regarding limits of eibylmeicury intake. Due 
to the siniilaniy between eihylmercury and methylmercuiy, the recommendations for 
meihylinercury will be presented below. The IPCS repon (WHO. 1990) states that the 
previous lecbmmendaiion made by She JECFA (loini Expert Commince oa Food 
Addiiivei) of a ptcmissablc tolerable weekly intake (PTWI) of 200 pg methyimetcniy 
(0 ag pg/kgjdsy for an udult of 60 kg) in adults remains. This should be compared with 
the estimated LOAEL (33 pg/kg/d) aad NOAEL (0.83 pg/kg/d) for the occurrence of 
paresthesia (See Section 'Exposure -effect rclarionships*). 

With respect to pregnant women, the JECFA considered the available dau to be 
insofncicni forth: dcicmunation of a PTWL In the WHO report (1990). amateraal hair 
mcrcuiy concemrauon of 10-20 pg/g was considered critical since the frequency of 
motor reianlatioti in children began to increase at those levels (based on the Iraq riatn). 

When coropanng these data with the hair mercury cotieenirationa associated wish 
parcsihesia in adults (50-125 pg/g). is appears that adverse effecu in children dw had 
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In ihe WHO report (1990), il was concladed tot t)ie general population does not face a 
significant health risk from methyiraercufy, althtagh certain groups with a high fish 
consampiion may aiiaio blood methylmeicoiy levels that are associated with an 
increased risk of neurological adverse effects in adults. Based on that and on an 
esihnaiion of the normal use of thiaroersa|.containing medicinal producu. it can be 
concluded that the risk for neurological adverse effects following Ihe use of such 
products in non-pregnant adults is low. ' 




Young children 

In young children, meicaiy intake via food is difficult to estimate. Based «i a lO-fidd 
lower intake than in adults {i.c.2J |ig absorbed /day), an intake via food during the first 
year is estimated to approximaicly SO- 100 fig meihylmercuiy/year. Thus, in relation to 
the suggested total 'allowed' intake during the fira year of 200-230 pg (See Section 
Existing and suggested umits fok intake of organx: mercury), ihe intake of 
organic mercuiy from other sources should not be higher than 120-130 pg during the 
first year of life. 

Naiipnst-Immumsations protrams in Ihe European Union (EV) Member States 
In Table 2. an overview of the maximum exposure to crhyloiercuo' via vaccines 
contaitung ihiomersal adiiunisicrcd during the first and second years of age wtaen using 
the National Immunisations programs in the European Union (EU) Member States is 
given. As evident from Table 2. there are large differences between the different 
National immunisation programs with respeef to the adminicuation of Ihiomeisal- 
coniaining vaccines. The highest ethylmercury intake in any Member State during Ihe 
first I2 months is about 200 pg (240 pg including TBE) and during die first 24 months 
about 275 pg (300 pg including TBE). Thus, in addition to the estimated intake of abcuil 
BO-lOO pg alkylmercuiy via other sources such as food (Sec above), these data indicate 
that the proposed limit of 200-230 pg/y ear will be ercce ded by about a factor of 2. when 
applying certain Nationarimmunisati on programs. ^ ~ 


Table 2; Summary of Maximum Poicntial Eihybnercuiy Exposure from ihiomersal conuining 
vaccines in National immunis tiioe Ftoe xams in I" and 2*^ year of alte 
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j I Nm c»tcul»ted I 0Ll5n^ 

* Thcfc src no vaccines conuimns tbtomemU in these national unraunisation prograrns 


Treafmcni of immunoiefi^ni ckQdttn 

Another lisk category is the group of immune deficteni diSdreo which are treated with 
immunogiobvimti solutions containing thtomersal. Two clinical indications may require 
the adminisvaiion of huge amoanu of tmmunoelobulins in infants, i^. ^severe 
combirfed immune deficiencies’* and ’‘agammaglobulinaenua*’. The recommended dose 
of immunoglobulins is 50mgA:gf week- 

In such a case a child of 10 kg may be dosed with 500 mg immunoglobulin. If the 
concentration is about 16%. then a volume of 3>4 ml/10 kg will be injected on a weekly 
basis. The concentration of ibiomersal in this ptodua can be OJ mM. resulting in a dose 
of 200-260 pg thiomersal/week i.e lOO - 130 pg Hg/week, which is similar in one week 
to the total permissible yearly intake for meremy in infanu below 1 year. (Example 
taken from the Netherlands). 


Pregnant women 


Another risk population is clearly pregnant women. In general, vaccinauons are not 
recommended dunng pregnancy but it may be unavoidable in cenain cases. Another 
source of thiomersal may be the admihistraiion of immuiioglobulins, e.g. an anti-hibella 
immunoglobulin in case of a rubella infection which in itself is associated with an 
increased teratogenic risk. As outHrted in Section ’EXISTING and succestcd Umits FOR 
INTAKE OF ORGANIC MERCURY*, intake by a pregnant woman of AO. pg/week may be an 
acceptable level. However, siirce these estimations are based on continuous 
administration, a single administration of SO • 75 pg ethylmercury via a thiomersal- 
containing vaccine or immunoglobulin may be acceptable if it occurs only once during 
pregnancy. 


Conclusions 


1 . 


There is' ample evidence from the literature that thiomersal may cause sensitisation 
and subsequent allergic reactions. The implications of this in relation to the use of 
thiomersal as a preservative in any medicinal product, should be evaluated by 
appropriate experu. 



t* 
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2. The use of thiomersal in vaccines given to infants in accordance vdth various 
national vaccination programs may in cenain cases result in approximately 2 times 
higher intake of cthytmcrcury during the first year of life than what can be 
considered as reasonably safe. Given the great uncertainty of the estimations of safe 
levels in young children, it ts suggested to restrict the use of thiomersal in vaccinos 
as a precautionary measure. Since rcstricuve measures on the use of thiomersal in 
vaccines within the EU would have wider international consequences, the use of 
thiomersal as preservative in vaccines may need to be discussed with appropriate 
iniemational bodies. 

BOi 

3. Various other mcdicinil products, c.j. imniunoglobulitu uid ophthalntological 
products, arc also preserved with thiorrienal. Doe lo the particular concerm related 
lo ihe exposure to orginic mercury during pregnnncy, the use of »ny Ihioirtersnl- 
coniaining product in ptcgnxni wortren should be rccoRsidciud. Furthermore, the 
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use of ihiomersil-contatning immunoglobuljs products in immune deficient 
chiidren should be svolded. 
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The European Agency tor the Evalual^ of Medicinal Products 
Human Mtdtanas £}^ta6on Unit 


London, )6 October. I99B 

Doc. Ref: EMEA-CPMP‘PhVWp.2283.|998 

f 


THIOMERSAL 

Rtport from the PhVWf in October 1998 


Jt was agreed ihal while Ihiomerial has a low aculc toxicily^ long-tenn sequelae for both seuitisation 
and cerebral loxicicy are unknown. 


Regarding The major poinu proposed by the Rapporteur IrcUiMi: 


K The amount ofthiomersal present should be stated on the label. This was aereed 


2. The maximum amount advised rSafe itmits") for aduhs and neonates should be stated In the ' 
SPC/Daia Sheet. This v-es not agreed , only two Member Suits (Ireland and Greece) supponed 
this. 


j. The label. PILyPackage Leaflcu Data Sheei/SPC should conuin information regarding possible 
sensitisation, neurotoxicity and nephrotoxicity. This was agreed for sensitkati^w^ anH 
neohreioxicify but not for neurotoxiciry. because of lack of evidence of adverse events reported 
from vaccmaiion and the poieniial impact on vaccination programmes. 


Producu conuining the least amount of thiomertal should be used. In this regard combinati^ 
vaccines should be encouraged. - The fint sentence was agreed - The second 
icceoubir because of variaikm in vaccination programmes between countries. 


5. Gradual repUcemeni of ihiofnertal in vaccines should be recommended with encoumgemrat of * 
0 the use of smjle-dose vacemts and the development of preservatiye-free formulations. Apart 

from '’encouragement of the use of single^dosc vaccines" this wat The UK and France 

made lutcmenu to the effect iKit co-ordmation of inicmaiional bodies should be undenaken in 
detcnnining a strategy towards forwardang this aim. 

i Thiomerul in other products such as spcciHc immunoglobulins and eye drops should be removed 
gradually or replaced wiu, « luiuble ahemative. This should be feasible panicularly for 
immunoglobulins - This was accrpicd again with reference to the consultation above. 


7. Ideally, pregnant women should not receive lhk>mcrsal>conTaining products. Panicular attention 
should be given to the feasibility or using ihiomcrsaLfree and D'immunoglobuliiu 
Thif was tcccEted with the proviso that dicte would be a review of SPCs for ipcciFic indications 
lo determine which and for what purpose these might be used in pregnancy. 
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g. Thiomersal >« mflttena vaccine not only pcsfMtns ihe expecied function of preveming the 
vaccine from contaminaujw Ni ^ ^ pfcv«a unecce^^^ tmouius of cfukjioxm 

developing. Thus inevitabiy removing ihionicrsal can roodi^r soh^ili^. amigenwhy, 
immunogcmciiy and subtlity. However with the current availability of di'iomeru|.free vaccines 
^ problefit can obviously te ovcicomel 

This was ucckbo) ivithin she framework of consolution with appropriut bodies lo determine 
strategy. 

9. As ptojiosed by the PhVWP. consulution should take pbee with Ihe Euiopean Pharmacopoeia. 
WHO and mai^fiictuiing oigtnisaiions. particularly with regard lo die impact of Ihioinersal- 
CDMainiog compounds in cahtr jiirisdiclions. 
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To »U members of tbe Pharaucovleltancc Workinj Party 


nr^anom/irtyruJ ihiom ^ruil odrf) gf gjrctcn>otfw f n 

msdkmaUisiusu 

fptroduetiQH 


‘nuomersa} ts an orcaxtomercurlc compouBd coniaiiunf 50% of its molecDlir weigte as 
mercury. Ai a preservative U foHilU ibe Pharmacopoda standard# and ia coaaiderad by ll s 
Pb. £ur. as a ‘rtecemry* componem of mubidoae preparaUooa of vaccines, drops an 
inuDUDOglobulms. Ti^metu) is contained mainly in tbe Utter bot if Is alao piesenx In 
nasal and topical cream preparationi. Tbe safety of m me has been questioned because i ? ; 

Posuble perinaal loxicity. particularly ccrrbral tosicity. 

Seosittzaiion properties. 

In April 1993 the CPMP as pan of hs review of tbe safety of tbiomcraal and other 
orcanomercurials as preservauvea is phamkaccutkala poacd iwo objecuvea to the PvWP . i 
follows: 

• The risk of neurological effects in children when tbiomersal b admlninered as an 
cEC^ienl in iha different lyper of madlcinal products: Vnccinaa. inunuDOflobulioa sod 
eye preparstioos. should be evaluaicd. 

* There is ao^le evidence from the literature mat thiomersal may cause sensltkadon ao 
subsequent allefic reaatoos. the cliiUcai tmpiicahons in relation to the use of tbiomen il 
as ao excipteot in mediciiu] producu should be evaluated. 

Backerouod 


Based on WHO daia (on methylmareury derived from apIdEmiological riudlec) a total 
allowabJe exposure of lOOpg of mercury durmg the Ivsi yr.ar of life aod 200pg per wee 
in the aduli has been considered as possible *safc limits*. Food isiakr plus Iatrogenic 
sources would both be included in the allowable exposure. To catallaie the amount of 
mercury ingested in food b difficutt. lo tbe adult Ihu is mainly is fisb or fish products. 
The amouhi during the first yeir of life bar been cstlmaied as SOpg leaving ■ iatrogenic 
limit of 120ut per year. Is 200 ug per year a *safe* limit during the fint year of life? 

Thai question is dtfTiculi bui animal (monkey) irudics iodicue that loral ihiomcrs^ of 4) > 
Z2B0pg (Hg conicst 207 > 1 1ZSpg) gives uafaoasally over aix months produced no 
evidence of loxicity. 


Alkyl mercury can pau through the hing aivcedar lUroe. through iniact tkbi and is rcadt .* 
absorbed from the G.I tract. Once in the body h finds few barriers aod passes readily i: to 
tbe cerebrum, liver, lung and red cells and into almoit all tissues. Because of hs slow n e 
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of cxcreiion aMcyi mcicury bas a coDsidcrabie poicittiaJ tor accumulilion in the body. A 
major twgai oiC"* “ coujal ocrvout *y*wm- Sigaificani tsfionm txmy cattle 
acuTologial disturbances nod in severe cases, cerebn) palsy aad microeocepbaly. It 
crosses tbe more readily than other forms of mercury and local tissue 

coocaaraiions may exceed those in materaaj tmuts. Embiyoioxidqr ud teratogenicity i r 
mercary taken in the diet has been rtcsc r i h ed in fish, birds and nuunmab. 

Aiky) mercury bas a strong affinity for amu^ acid sulfttydryi groups aod tpsictiy become 
hound ip proteins or polypeptide ^ms. It can also inlubU suUbydryl grtMip-enzymes an 
may acr directly upon DMA replication and protdin synthesis. Chrtanosome ftlgmenthtlc t 
has been observed. Qectroo microscopy lechmqocs have shown that organic msrcnrinls 
bind to plasma membranes, lysosomes, cndopUmuc leticuhiin, golgi, miiochondtii rad 
nuclear envelope. Some cellular degenerattoa could be due to the disruption of such 
membrane strucnires rich in thiol groups. 


VacciaatioD in the neonaie 

Vaccination progranune regimens have bees reviewed from all of the EU Member States 
Vaccination schedules using ihiornersa]>cootniniag vaccines (d^nherta, tetanus, peitussts. 
haemopbiJus infleunra) ukc^ place in most £U Member Slates between 2 and 6 months, ii 
is noted (bat 4 countries do not use thtomersal*contaming vaccines in Ihcir national 
immuniutioa programmes). In addition, in tome coumries bqraiitis B and tick-borne 
encephalitis vaccines comtinlog thiomenU may also be gmm during the Hrac year of lift 
While most EU Member Sutu (except posstbfy Austria) would adminSatcT an amount of 
thiomerxal per year wiihm the accepted limit, if one comldera that at 6 moxtthi D/T/ /P 
HIB will have been ■dminicisred eitber at monocornpobCDi or combination vaocinea. th 
hxif-yeirly limit may well be eiceeded when allowance is made for posiible mercury 
content in the diet. 

Eye drops and Immunoglobulins 


The concentration o( ihiomersal when present in eye drops or inuminoglDbullns Is of the 
order of 0.01 S . Tbe loul amount in any iodividual obviously depends on the volume 
used but in aduiu b unlikely to caceed 200^£ of rocrcury per w*«k. Tbo use of eye dtoj < 
or immuDOglobulios coruaining thiomcrul in the neonate could appreciably increase the 
exposure to mercury. While the number of vaccinations during pregDaocy is limited, 
exposure to rubella might involve cretunenc with immunoglobDliD and Thesus-ncpativc 
mothers who receive ituomersat-conuuung anti-D immunoglobulin might be exposed to 
SO^g of mercury. . 


SctisItixaUon/ Autoimmunity 


Tbiometsal is one of ihc most frequent sensiturrs tbioughoui the world. For the most } m 
it would appear that the eihylmcrcury part of Ihc molecule is the allergic determinani. 

Soma pxiicnu chow pociiive rcacuoos to the ihioraltcylic ccuriponenl oi)]y while Others Ti ici 
to Ihiomersal tiself but not to inorganic or cscullic mercury producu or diiosalicylate. 1 
genera) there is no crnss-rcactioo bciwcen thiomertal and rocTCury except in those casn 
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■ «teein«ttiichiiritewBB««llcrgictosnnliamitspoi»aiktoits^^ 

tkionitral. Thioimnil nay tww cre»»-n» 3 ivitj keiwM te diiasillqflk acid ami 

cMing itoohypcneajKviiy lo die ter. S g al i i a iim i« mon liWy prwol al 
iirnmnitaioB wi* dilomKjtJ-aaBialti wccines. In Eungie. fteqaaoeta etpaJliivt 
>eKi)cwrluyat>eciiK|ii»uiitiimi(ebsweait(.»S iBGetiiiiiiyial.3S inDoiimr):. ( 

Tiie lav ncuretMDemwrlc (notably idiKttDiialiKlibMPEBmcIcluaiicynuieil | 

titififsouf is iiS nso<»2al bnimmlsadsm iwasnntse)o Evt» ia Moiidted psUoiics 

a^ogyrai'ifiducetf tk{e tUeas due to wcMoa teve tm been ibowa to be a severe ris 
and pacdKesuas pt^vity to chloczuna) doce soc f^resen i cDBffindtcsdoa to 
'Emntuii^aoii with tbiemertakfrtnaiaing vuoeiaes pamcuUrty die Iteqi i 

Of iatrasat^lir mue U used str^^ there is t tower riit of sessitizidao with thsie rtouie; 

Hypen^muvity to diiomerMi is more Aretiosst Amoscst ttealil^ youiii: iMoiite this anum ; 
cammaia ^tests and U more fieqoenr w womea. Severe reaoteua to thiomcnta! are 
uncommon anoaUergiccofujcteczaiahrtre. Mcfocy has bcm imrJwurcd in 
tmoizmausc processes e.g. i^une cooiplex gloncntlon^hrids. The hy 

wbicti fi does ihb Is oakno«>n. h may be by altering the inttgrijety of eetluiig- pretPini 
Ttmdering diem '‘tofeign** to the host, however eercuiy juy tUa xuerfaro with insziastirt 
regulatory cells resuUint in coc cenentioii of an eacl'a^reqpaaae, with decrease 
si^ressor T lymphocyte halance necessary for prevauint the ConnoHim of aad-aeif 
antibodliei. Such 1 reacuon could have conso^im on the abdity of dse host to 
withstand viral attack 

dialcai ficaineaitce of saosltUtliea 

Aitbough topical reaciioas tociudiag aklo rcacriofts and iJiergies have heeo reported, n 
gflicrai tOeae bav« oma M**r» asd whiU aona anapi^laxi* ahar tfuramuaculv 
immuDoglobutia hat been reporttd this ippean to be as iahequoat ocavTonct. 

Nevertheless type n and IV bypersensinvlty ret co ont do occur {ordcttlatiy tn the youAg 
heahby aed female pattern and while ibiomernl has a bw aoue toicicHy. the poss&Uity t at 
exposun lo very small doses ouy bav« tubde but slgnifkani chrooie bctlth effects canne 
be exchtded tiaee aseum^ladon of ethyUnereury may occur vhh repeated adminlstradoo 

Nesrotoxiciry 

Tb« ceno-el narvooi system u axircmaty MAsiuve to alkyl macoury. SigniAcasi exposure 
may cause neurological diioiitaaen vid a severe cases, cershral palQ^ tad 
snkroencophaly. ThU petm is eiienitvciy disaiued in the WHO review (1990) howeve b 
is noteworthy that alculaiions lortimsf that ao Inuke ofSOpg/day of morcury In an idr « 
Would involve m risk of atMui 0.1 ft . of the occurrence of ryinpioins of pareathesU, iha ( Y1 . 
syoipicvm uf neurotoucity hcarmi la mind Out a neonate ceatat receive duce am. dm* « | 

of ZSpg each of mercury duriof vaconauoo ta the first four to lix tsoolhs oflife and Ui ; I 
accutnulsUoc of cthylmcscvry can occur, the risk of toxicity tnay be higher in this age i 
group. . I 

]a summary wbib ihtameru) hu i low taste toideity the loii(>ttna laquebo forba h 
saarttlzatiBB and ccr*br«) uddty arc uokBOWQ. 
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TNa Euic(Mi Afiiny tr M EMANto a( ttadUnri Pniuca 

ffcwwn MidbhM £»ttjbitbn IM 


iiBdaii. It S^MDfasT ISM 

< 3 PMWBWWltIl/W 


MOTECHNOUSCr WORtINC TUcn 

BWrwgwCTMfccTMjacMWttiga’MfxOt lwnriil i li MyF Mcr J Mli '^ M iB 


Hit BWR p i rinrtM • ttpcat to tk» cJ'MP (CPMPyB^WOOStffT) bb iMavocioiit xad iilbcf 
ptpp uitci ' CT riitiB M loocTtnCTig in hMylMi Tmrrunral i 

Tkc CFMF fttymi > coocrji ffa oa liiiorauui tC 3 WW 7 R/ 9 l) i» sder lo tutor ^ 
diLKSMlfiii wiA ttMooficOBtn I Ttt«r «o rrittT B arttn y itioincral Ifaeoa podnt^ in t|^ 
faao r. 


!FranibeC3>0*dKfoUcr«riB(9ant>ocix*crs Adilnased t» A* BW? is pifoeaBbtf: 

1. The rfttkaatt for ttac lBdiin«D tUottcnal l« 

Vaccao cnoiirtn^ af other pmcxo or poijrajcdwkk is aom mn y** *. ^ * arc KnuOy 
foRSuhtad II t cafasioD or » fttipcasiaa T>)» hiojopcxi g a p kea M ait& 41 ififfertsc KidRlv ea 
CM potfiaiBy wy p on hicwUI mmI fsapd mmih. Fm hiaotic —***■«« ftaandvta 
thioraeml have baa» used iu the fervkdjKxye of liielog lcil |tudim rrh m viednxat 
a ordo to uniiwtwsr. pw/wn Ui refcainca k» ihe r«ei|neBB whidi cn he k u weS 

d nfurrw ijod b the Etuuure diat ad«CBb(uus BacTobMlofiol b thsac praduot 

cn occer ia sahMcoe ix 4 linffe-dcm: pre ien ii b caa «rinch do not ■>'4»f«T a pstaovaove. THt 
tna; oeour b aqjr Etate of ihc staaniarstruc pfxcxM or boinf >•£,»& imh of repcaiMS 
bnaciuBf of the leal ora a iKnad of cube. The bcaofii «f '• p f p fpi wy {g 

fonnnlatiaD td iheac prodarts foninAmij I9 mid-dose rmwnm - bs >— ti itKoxaMd hf 
npcTO fpcciiUiBf B the devciapniem of bukioxkal praducti. Then is a gcaesil «^^TTT t 
UBBof opera la ddl fkld.- fae tary trocD miatay or horn FWmaccpocit, dbat all i^H tT PCil 
prwbos pnacoted d. osiiu-doae comnrets tboufaf cooaia t pccawvabvc. The 
nsansBEsdsio* he* heca Bede ia eetais xa^o^oa amxmox far ifae p wm^ B rf 


Ja *000 o uttpco , « preeerm * , ^ awy be added to a prodaet (ft* ^ a tMaa} kk 

ordci to tta doHiod barficniKad popcotw or ftacooco of tio ac«vo oeo^toocatf. 


k is foltr cppredatBl diB B tba c 


5 of ieaaivattd vaccues. the wo of tah>-^toe jj 

>«t>t ife u d’ •iDftB.^ ncota it jKictmil lo be t 


paSoawBofbfhrxaa’nesBe m mniat taacjials. k n kaoos. thei 

■»=«». tilt insonl d Ikntral I. po„a.fc .riil>H, Ib^bto <a> dr: Ritainr 
■■«ii«iiu.|rttiritT ^ »iinti>.;d..pctl «fay d Itoc itrofag. tf . dnWm. _1 
-Kttoa, rotic BWA« »«ctine» U.I Bt*-fc«nio caciplaBtH rwilie. 


2. Alt aitrtnstiMc«lirTutl>c»totlSaa>tn»l«T>IUUc:t 

d Udopt^J VBxtatx: t* phc«L ot«J. 

-TfVWseH. iew—» Ei«o«bUK 
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CoonddcbydB* VkiUi Oob p«wmtm tse ii|iilTad) eoMldeterf ts orioM* " ti «a 

iUM iak^ Aa t^trrnmmt flf ikic elwm rf pia erw Hi wtB AtmM ha g— 

Alt ih«K foacrvathn MSI Ae ptaniuciBpam aauMdk. ^ er 

mhcckhs It ci BdeB fcvavsbb aymlB^aa «/ tsidiy aid ahtf md aHtoafk dksc mc 
n£a BvaMk inii ieipB> to tatknkjp sd fwi n* 

fiLK. mcaae^ ttc uluj/uaxnj «d riMas y — !■«■ — fas kow cnnaatcd to 

h dm i ^iiniu p of Ifae BWf. ctria afitaeaec m Am fomapUo of GU? inS hod or kss ahzody 
led CO a.«kBiiiaa wbcn pt ifrvittiaii io tom kcolniji, oh ato wo kaccx ■ocxmy. TWno^c, 
for ™ jwidacM L ^ noa desiftfale o JiciiiaT o c nof be da fco cg i fmaH of tbe ^ 
dev«icpaBCOtofpfOt ef v »tm> «& oe foomUooo AT . 


X lapficatfoMoffbonBoralstl 

Civco iko bet ibai Ibext are osmuaaf c . _ _ . _ 

joJtHiod OB ^Gc baokb pmdt. ike Btotccbaaleiy WbAW^ Pb^ csoaite iMtto itSDoval 
of wr yto oe yt OKlol conywimi i a »ocqac prod ae d oB kasabcmtsesad om ■CBao’ky'CosobAMt 
tiUsf into ariBBi i the ^owio^ • 

• Bxudiicuia Brocor (vac Aimex'ID 

• Vasioo MO cifea mtrnd *ducb cnoy m*iX oay BccsobitJ c 
pmervod** ■rould tupprcsc ny BicjobioJ 


CoBsiiietafak developonu ood «aJkictie« «ocrir it l aquiicd to c« f c< t a wnw 
proceu tt a ec|itioRETCBtit] free ooc, in coedt rmaet a fonottc itf 'atiaiiBis 

drvelopBd. 


Id atda not co j ro pa n i he vi rrtnr nppU«i mod insnauxatsoB Ji ^ aiviubk to 

iflcndacB tc^ssuBcsu fw tbo Htn»ii * r i o B of erpotomacani) yuita nraioa in vocdoci on a 
pidoal kuii. A iVtirinn i l duauU.! a ilx <i>pii,pK>u: fm-nqr lie accesw; Mam m 

jdirusve t n e twet are * 


OmaHlceuiaii iboilM be pra m tbe h3 dul DtlneiisToiiub MR R la>ia lued b 
immanofloUiiio prc^baraZueix tnd co te*cn| biof>K«nn«cr«bcak, 
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MkMfe ffor dK sdBsoftMMKV rfpromrstim 
pcBdKS^OMPtdPpad Mif hiidjr I99t BinaxxQtofcScSBeaeltenccsiial. cad 
B^afM A^Mtt flf rwrfdiwrf Vwan (Z7Mrawp»cni97). Tins gmde ^ waaoemixt* 

tfctia'ygmr^iofteywemoifeycpbfemgadyrAittgac 

•‘A aa a dc nAM fmcr * iB »g* jj^sidd a« Ic wffadri! is the firndiMl f wadaei galeg tbeir am tt 
ja«iM by yattiy lad^ TtoiMeM»crir»i«q<gtdcBiPw<rtte^^ 

l« aai^ hsjsilfficd m Ibe ciKt of mni vvni ««cciE0 
• act jpEE»»ti&aiiliHde(K coolant 


• sre jpcmxitcd IS «B«7C33dbw «^at seriliaido^lav&flB tt 


1b aB CMtat wbqt yppmls ara tmdc ckM y reA iO s coonto aptfaafarobiil ppis a rR tti ^ ts : 

• a ksafii rUr >aaf)*wu shAild be fmeamd m ihc itplir^lao ipukr: msy laxkiiy 

BiMiteJxiccBiiil sllspsaacy iliooldW ji^A- rf^ « ihi* 

• flMS uiipcaqa DCO of ifae ■ntniovbul pttatcrvitncs sbiBiU be in Cbe *■ # nd h 

t»tg fimAaJpBaitpgt tygyift.»»wiiit» hi jgmntmeg awlh >wy^ . 

• &e ffBr a r y ‘pftScrvaooB sheold be tettal acsonUos b> tbe HtBor. iryy g r tf ffT f far 
btsaan vscciaet. 

« dtc. znuBto&saec et fsueryiu«c cotucsoanoB or cfncacjr thr9«|iioQi ttie of vaj^d^ 
tbcaaSd be deaaaannual. 

• Qte iMin e nf coaccaOvjon of tbc ucnwcrDbu) praxTratiye) tbeoJd be 'mted bo tbe 
UfaeUiof. 


iaickirsmripraervBdverxuArBt^appbcjai sbcvld conridcr: 
• ■bedfcca'vvMaifBkaStpattaRtulouCTebiafcnQunniDKiB, 


^ r*«dbW ^anaum wub the forxmJaaco or coaLkjecr (for r<r«t«y>f T- ^ 

- brf*^ ■ Ike loiL fM ^ lo ^ pro^ 

wacad pfccaol ttagbt tayaf, (he ■nttymioty).. 

persbk cf^Boe oa lejdns ■» Udbpea] 


ff ijUMew rfpct*er»*B»a u eoMiBord » tfe l«a of ddc sffda. or od» 

^ “k**! ■=“> oraiWoiOB, Out Bid, a dBoit Umikl a 




ti 
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ANKEXn 



VfcePTWfttr 



Th*i^ pwpiMihe |¥TifTirw rf Api tJw Mioc tpaa— catopfciilM&^Attiqi-lhftirtuc wiiie 
flK Mil b n^MBBAy hraacfaed v«cr ft period of nae. 7Ut Is saadad |jhmaftce.Miir ■! 

]ft cstc oT i ftft oiv m d pucBccnf vtceiso die Me of nolddoftft coflcness b 
dbcMB^d k flOBy BKJofccr ssttH whoe tbe oae'cd ni^c-doM vftCdBM if p emi^ fts ft 

foBdncMOjrfti&r tpproftdL 


< fiitfW.da<e vi eeiB ftt: 

Fv nmiMiilntr ooBoiMn it ttemt dal tkoe ii so yta tky lUieaak fipr pmervadnes 

ID pioui c hftftrriftiffftogiJ ccQnzEBftftd^a itemf ose. bbcx nefa *«i— »■*— «• cniy unfdetf 
esBc dariaf oc. FuttUe jostxSotiaDi (viKd er ocbcrinse) £or ibc *»**>»* of pexcrvftcHcs 
is ^hcK iBodocts occ: 

• b some oi eci ac g rtuonMnijI |i sire OMd dsris^ masmbcaanf of be Miivc 

b yedkift ioetf. b meb OMi the or^ftsccDesmuJ cDQr is de of dhe 

iuBti|CB. A seO ]cBO»« ezncple u mftsczai vtcoBc MfliftBS tfp is BBC of tte M^es 

of BsscfBctBce;* when Che eAfiboB of Aiaaenft) pitnau the VBaxfte'bBOftftBBCftiaiBfttiBa 
«&d Item eaacnisf gDwcrrpoblc smoosa of eshdeeaem. White ftr lino 

of p t mx i ft STee ii inipentiwt. u feoB m the fim sapef of po^nios^ il Iim beso 
deaoosawtd for Aptahmo ond teuam toxoid vocsbes and aeoB IlBftA( TB~rinri md 
with TBT I Triiie, chat icanovol of dw uaufto l a o» > *V ^ cbfttt^ cd iho 

laaerofatolopaJ qnalify (tUhilicjr. inmaAotEointy). Tbacfae Ihc MB^Bdes dnf Ite 

poabtllQr of suDonnl of otgimomaatnil exxnfnmnds io vacesse pnAictioD kftf is he 
evfthuiBd oa o cue ^7 eoM hoiit. 

• Ooe And for m al ned boJJt torj be lucd it* ftll both sMlddoic fwbcTS the ef o 

preaavsQvc u rcuxnuxctkded) and uogk dkuc contatnen 

• Vaccinca are oftca sarhid; tfua tnfhidny mdd ipoak Of ■ nicTohU) 

which cnicjcd « vul donny faUay or norafr: the prcacncc of ft pruervmihro wtrald roppr raj 
■ny WBCrbtaal gyu w t h. 

• Vaccines ooin^ to thejr Ukabty omj zci be tmrsoftDy tacrilucd b Adr cocnaioexL For 

•nmaa pnaoBid •• • •u{»<u.^ Ike sun o» Ike romlatiaa tbm ficis 

b=i«I mUud^rClnriu broiw, wtf<« laiu*. T>« iiklaOT ,f u kminicTobUl 
pcjcnuve ikoiAn fcvriAad •ddiDond uwuccj lupca l» icdactiiai ^ pottstia] 
n«CToU«iciigMiaDmia.A»»lcUn«t rmin p e i i1 luc»ikudik:sfl.pe-u {-p. — , - ...■ 
10 Ike Bonfacas^ practuu mat fnatxi ikoeld be EDConfid U tcOm dK i— -« hr die 
tnrfa ii o B erf w wHuiiii lolwol p mj >op^^ 
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ASSESSMENT OF THE TOXICITY OF THIOMERSAL IN 
RELATION TO ITS USE IN MEDICINAL PRODUCTS 
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C^Xaf^ioneiirs- Dr SjAbert mi Dr UlU Limia^i 
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limmcRicnoN 

thbrnmaf (Hfuf* I) is ui otsaftomcrcuric Ttnservanve whb • MW of 405, of i^iudh 
the tLMjan j cocnpooesc occoor& for about 50*/% (MW 201). its tmuntoobso! is 
fcb^ 10 ^ lektsc of e&yiu Ki cu ty, xtin ehbcr spotOoseoia or ts^txastc hrakiowm 
of ioio etbyizncrooy and thiosolicylate. Thiootmtl tf mamiy used un 

vaartDcs «ad oa&rimQtiobtUbu but b also ftre scpt to other medicinal product!, e^;:. 
opitthtlinii^k ^roducs^ t 

The loxicity profile of cthy i tn e r c ury it vmy sxsular to thai of petty lipeTcnr y. 'ntocfcBre;^ 
4att on UM B fa y lutc t cigy ve of rahtc fin tl»c auessmos of risks witH 

edsyimennsy. la ^ tosdcotofical profiles cf alkyintcTcuiy ud of laetftlGc, 

inorgaiuc locxtiffy are maedeetUy differs 

The causes of »K>crm ^<^th thiomcml arc the tnductiop of t!lei^ icscikKis »-> vf 
due to the presesce of ctbyifZKrrcury. the potensia] risks of ncarooncxi^. bt ooo-pcecxwrtC 
aduhs, a fcmrinible Total Weekly tnuke (PTWf) of 200 pf pqfay l aoqay has beea 
lecomnxTtiied 1:^ tha WHO (1990). At pfru-n t, them Is im iomadoo^ lectmaiKOdaak^ 
for t maxinal izuake by pregnaot t^oniat or ir\£sias. Thee mc coasidenbie 
that a higher aensiovity of fitujcs aad infants Ihaa of due 4 o rbet 

of the developing btatc. Funhctxsorc,. owing to the jBsr 

aensntdanoc. adnunlftraiioo of even k>w IcveU of cthylntercory to gregnant %voizics 
will add to the ovenll erposucc of tnfantx. Thus, the aebnuussaQon of 
products chac coatam chiazxienal as a prcservaiiv* to ptepuuu wooea and to may 

result in an intake of alkyimocury that rrcccda the levels that are consadeted as sale. 

The aim exf ibe ptrsem report it to assess the potential risb of the me of tiutnnemal- 
contaimng phan n a ccx mcala, cspecully vacciocs and immunoglobulbs. As for 
cihylmcrcury are scarce the report mex the linnUriiy in detmcal properties bcrwccai 
ethyl- and mccbyimcrcury as a wtmt poinL For a more teensive of |j^ 

nsks to faumaa bealtih of aicthylrocrcury tncludiag dau oo genotoxlci^ tad 
carcino g enicity. Tcfercmcc u made to the Environmcittal Health Critexia lOl on 
methytmcrcay issued by the WHO is 1990 
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. 1 

Fatc W *n»t o»c AiasM 

ea lbs Kd &soisisdoa of tiuomemt in bussaa istf tacDXis i»vc sbo>wa 

Hm jt is pnmuiix op b die liver and kidacys bia liso m ^ hmn. rifrlcttf 
muscla Md ote eg ggg tadodtas ddn. b ^ body, it is nmafy convened to 
Mii^ssenstiy aad thiosa&qriaie «s is tntCorrd in Hgarv 1. Tbe dacn ail icy toc Mbsotssens 
macaso! dr Hpopbilieiev of daotnemi. dseteby raakioi dr ooacelhdar craqpvtmteni 
more Rseqidt^ to doe cdqrbncrcisy medue. Etfay imciu i ry and odrr aJk^dmerc^ary 
csanpotBids beve a cffiatQr ftx itilftiydiyi sad Hod to proteins or 

poiypep&desJndie'or|;to&saL f. 




CXtOMcO-. 


TaiOiiOCniUjut 


Fig. 1 s«««rr of *io.oor«l .«f Wi..io. .« fo„n 

Afto- onJ «lmioixtt,lio„ of OcOivUncn^rv h i, . 

vothu. « d.jn ,l*ou*b mromum UvoU f •>> «li liJWo: 

to CTimxrc the bod;- Uoden. lo ml hio^.^n/.., ^ * *°**^. ^ Py h: mej 
•itom lD-20 omoj to« ia pl^ the nahytaetnoy it 

ctfayimemrsT .ppo.. to bo 

•pprco.bk cnouBO. ta^udujg i)^ “»» cooipwanenti ia 

i. .0^ 

fcto. in .„nt«ti4o 

S^.« a ,»«« tpeda of nnfcno W found in ifc nxaicr. - 

c.-*v*, *" *=®nndcr»bly bi^bar 
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u ii>, um iaain h feiri Ifawi ia mimmii bom, la hunnat, » ia wnimth , it it tvidoit dal 
lh£|>!»cm»BvHypenwiMtiom«M‘®®™ 7 (l-»®*'J“A WU). 

Diniibinioo raidics Me not jvuWile ifief innMMsailir ot jaibaitancouB 
jubmoisxnikaL 

liietoholism eiU txcrgtibtL TIis gm is ^ {Outc of excictbs; os^ bbiB taamaLs 
leave tbe bad^ in tibe unne. Tbe me o( eaeemiota of pw tieu iy in bosk homans tcMii 
Is dg B O iy pn^eilionai o» ibe ssohnoctHs bod^r twrdfffi Hepcvts a>e Kvaila2>Li 
pointiiiC )o BD avmse {tiOP-lIfe of 50 dxja frince J9-70 <!^) (WHO, I99QX Hiir^ data 
komhictsas ■ad.gBpeaapeoul mimaU iryfeggl liae moa 
body Oris iisooermad ESt{]cyiin<Tnirr{Da{£s^ Hoarcvei, other datt jndtcilc 
a safenaari^ ion of die me%imeTcsxy u convened to ioorsiBk pm ca y, oci 

{he orgui. For huctance, the amount foond is faeges was mainly in die fam itfbioqpK^C 
jnercury (WHO, 1990). 


/Ien 0 ii«£etffeii:. Alk^rlmertn^T^has a hieh poteixtxal k>r acetamdaiion to Chche^a^ 
bcakc. even if the xndmdttal do*» an tmaH.. Considenbk expencsiec ea peeseat 
sevetnl pars of the Mirld. esahrmf an approach lo cakulate a idaekeslBp be t w? m 
intake toxidty and of acc^taUe levels ^ expoorc. b case of coc ha n ous exposure* 

a sbf le cosqpnutznesl mode! wdt a TO-dty hnlfdisc predicts that be wlM:4e4)o^ steady 
state wiU be attained ^tbxii approximately one year tad that die 
accumuimied will be lOOUmesthcavcnfc daily imike (WHO, 1990). 


Toxicity 

The xnaio areas, of C Dnc qp relate to bdiacdon of sensmsaiiac tad ttnsolsdckhy^ 
paaircuiaHy with respect to tbe developing bmiiL Tbe efftcu of oetitybicreiuy In aditis 
differ bob quuduavdy quaJiudvety kmn d»ac sees after preziatal and pckssibty 
also early postnatal tacposuir. Clascal aiod cpidcmiolocicti dais lhai 

embryb/fetus is men* le&siUvr to the toxic effects of methylco er c ur y ttun wb»h. Thus, 
these populations need id be disomed scptraicly. 


The tncchamsm of toxlc^egic action of afkylmcmay li oof coc&pleieiy kaown. 
■Jihough cDuulRmblc UKwna of diu vc .v,iW,le. Mtttuiy fomu 

W,& cmu.iniB* .olftjrtTTl p„„p, « -dJ u k«. MEnily for cwbowl- 

brdrwyl COTps. TU WHO mne* tlWOJ i»Cc,ti5 *« pmem 

to ro^lmotnny. ciperiMI, the lir« n.jt of ^tta^ totootoed »*b RHA 

nWer. Tlu. l«ds to . ,tot 1 inhibiao of preirin tywherii *lw • kIkovc 

“"tM“mor£!maTOTOofoy,pcd,lpt«rias«5rt>upofpn)tins. 

b„ . w .ctoc totieny. Tito LD, in F„h« mo i. A. 

°L " « ,1. 1,71). Alto rcpcMtd idmifflmUloo. ttJwSiw 

» »«id«,My n>o««L For A . roor^^t 

IMJitmuro tolemnj ioK tea tSm J oit/l* * ” 




Orgmic mmtirf las bcoi fouiuJ lo ciust dclyyai-type hypronritiviiv -u > - - 
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fc-if ftuw ^ Sdoulicj'iattc ccaipoiaeot ts^ be cf iai(pQflaaoB. Van *t Vkh avid 
Ym Jmm. (1994) OiSemi^mea > P^P» bT jaticQU: (i) poim n Mwiatd^ ^ 
acftfive to ffitttc3aS*i5 vtA dOosaUcyRc idit (i) positiw to Aac&and aad tome otjher 
mctaijiak^ aqptive to ituosslieyRc ccid; (c> pc^invc lo dAwmemf nni ^oosafiQHk 

llMe irt ff** of admi&stntbta siso gppe a n to be of 'ajponuct Bst the effithrstRoo 
pototestl wboc ihe ham- and cfkaaaeaas lotssa of admmiCTntaoo are aw oc ftttd tvlth 
t xasdi father lisk far saistltsatioii thio the w ba aa r teoig and iwwa ts eal af lotoes. 
FocsBds et tl (!9t0) desenbed 9d pauMts m Finknd odih a pem^^vt ratc^oe to 
thioRKn^ CIO c^eooaeeta toRinS. Twemr ycffcp t of 45 AMcacn;^-ieittlthre.c£ZS9D» 
^litctsdeyek^aieMtoona&erRibcuaoefitu ■ d m iwn mioo Bftb k Mgc ra l (50 pg). It 
is cot ftdiy ctear why the mcMence w much higher ia ita eoidy than data it Cm id by 
Vsa *l Veso lad Vtc )aon. 1994, where a Tkk. Beroe gncqplaBiii (TBI^ Yicdiae 
cosctouag SO }if thtozam^al wgn gt*co intnioaseubrly to ThOTrrTttMgffetsaMatiye 
^ih ellfiigal cejenu. lit thb study, only 3 oie of 65 piticpa devdi^ped 
oAotward Teaerneos at tibc tajecdoo itie. These difTexmees ciigis be doe Iz» dto Usa Shiii 
Sffiercet ro u te s of a^nmhrcndon wrr used. Dftti bam AosaU, when a gRMway 
BBtnbec of in^vtduals have beta immuniifd afiuist TBEsbee 1974, ariwrato that tibetg 
is a penllei iftoreasc ift ^e aumbet cf b^viduds seasitbed to tt iionj ci sa l (Vac T Veea 
and VioJDcm. 1994) 

jPnm acriitr data it is msgened that allergic conucrcczeou bdnccd by thioTsasal U- 
wc in Eiaopc. Ihis may be due to iu ift&ttfucni cxional use. The hequacy of poailivt 
t^sKVuneous icA rcACUDiu vuicd from I .)% In Denmark and the Sexhexlaodr la 15.4% 
ia the USA (Ftotrtm ci tL 1910; V«n 't Voeo and V«n Joon. 1994), which may be 
rdufe d ttf the {act that alarye numfarr of ts|ncal OTC ptoducts cantasai^ thaemenal Me 
available to the USA. 

Froducts coQUaruDg duomcrui may lito came photobypmexmavi^ to pmnocain, 
psrrbahty as a tonih of cTxus-fractrriry between thio&dicylase and • degraded 
pbotoproduct of pifaxicare. In a. study with 246} ftaiients. 52 (OVa) bad a pociDve 
pauii test to thiomcrsal. Tbc lughcA number of postage resetoa Ibil ante the 4* wul 5^ 
decades of life. 

N<vnit«aicity • — -- 

In eases oraZkytmcrcury poliKsnihg. rxanl oteMC ts elrtriy die (tq^ organ of toitdty 
and tbc cipoal. nervous system u cTiucatly kusiuvc lo aikylmatuty. The tocchasisto 
this selective damage ts not well uzAderrtood ■ 


Diu b u m a o sadj^ects and eapcrurKtiia} immali sugges that at W«f two to tbre 
wteks <ioQ>cun»s several memhs) eUpxc berwree the be'eionmg of expocLar and the 
onset of symptoms, 'nie first sytnptotrw are parcsthcaa, sucK u and rw f Kw g 

of fiagen. toes, ooso and Cpt; funhermorr. slight iranor. bcadiche. bfigic. dij^siiy in 
eoncsstratsos *td OMdowal lability may oextic. Mild cases p mgji *i i m> fiothex. pOT a 
trawc demited dcsoipsioo of fymptocm (or intoucaboiL see the WHO Seview (1990). 
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taxiciiy 

HunuEd ott p«-« peri- an4 post oml toxkigr induced ^ tbloowui*! iloac ktc 
linuied. In * review pidili^icd in “Birth DedWeta «nd Dn^ in Fregnancy" (Hein£»nai. 
1977). nn ovmew of 3,4i2 chiUfatto with nny malformnnoa m rdniioo to ejqjosone to 
Topict) Aiutmicrohod Drugs hss been pfc&cnted. Out of 3^)1 Motber-CMd p^xs 
exposed to xntinDCTobtnl agenti, H p*m •^’esc exposed n> thidmcESnt (-as 
ophthaimoiogic prodoct?) and 6 diiidrcn showed rijmi of nalfbcmationL Ahhough iBe 
number of easei vas too small to dnw any fins eondustoiu the wathan roodariH ikar 
thtomasal was asedated with an ovcrali mcrcaae of antfemiasioes but no ibo u 
spcciBc almocmalides could be idootiflcd. Ko data, are aviibHe to noy mcaatoe 

of ixpesuie. 

In ctmirast to Use hmhed amount of dau on thlomeml, there b rrmririnahle «iioctntof 
m fnfTMti m oD fcta! tffeos of alkylmctrufy compounds. bi tbc ia»d>)960s% dme mms 
an outbreak of cerebral palsy and microcephaly m newboros &oa tbc firiting viUage of 
Idiniznata Bay. Japan (Mauomoto.! ct at 1965;). These aboonnalmes wese reused ley 
mcthyimcrcuiy coaUmirwdon of the fuh m the bay. Sanibr 9po* of intoxacati^ 
oecunvd in baq aBa seed grain comaminaied with methybDcrcmy am cdst^aady tised 
to make bread (Marsh ct at 1910. Amto-Zakl et at 197S). b tins popabdoai» infiMts 
exposed in'tturo danmstraled piychoinotor fctardauofi and ctxebn) pai^. Pitruhir 
cbngexdtil netvologic distaic has bem reponod m other bsunces of mercury food 
conamination. • 

Experimecai animal modch of organic mercury cmbryotoxklty have assoeiamri 
prenatal exposures with c vinery of diffmnti birth defects, many not seen b WiimTi oktt 
reports. However, the rtcurolofic ciTccta are gcAeraily coosisiest with the hiuram 
experience. 


Expetvrt - eflcct rcttCiotaahlpa 

In the WHO review (1 990). diij and calcuUuoas oa exposurp-effeet retalioosiups Un 
meihyimercifly were presented. These are sunamanseil jn this ygrt iern 

Doj from buz&ans sz>d erpenroervtaj animris bdscaie that seriotat Detfotoxicity frwyi 
aliyiniereufy commonly oorun as boia cc^iccocrvirana as )ow as ID inp\g« which io 
humans correspond to a blood mcreury cor^rmraboa of SOO to }D0C |ag/l. Blood IcveU 
of 100-300 pg/l h«vT noc been auoctaicd «ny »ymp(oma. For n-f p i n^ .^ 95 K of 
penow with no known exposure to mercury bav^ btood coocentreboos beJow 40 p|/t 
Otrali. tool mcreury IcreU us blood are regarded as i valuable tool for astesaiag 
crpojRffr to alkylowtcury. A IcreJ of lOO ogA hu been pm p tatd u the loaztmian ' 
penzunible blood cooccntmicm. 

The Iraqi data indicaied that an uukt In adulc of 50 pg/day (ao pg/kg/d in a £0 kg 
•doit) associotej with a 0.3^; n»k of dc^iepizis p««tiioia. This b lo ^ 

background bequrecy of parcsthcua and can tints be regarded as a NOaEL 
Advent Effcti-Lcvcl). At <n inuic or 200 M*/d.y <3 J HCn;»>d.y. 60 fc, the mk 
>™ .hou. 1 V., A lont-tcnn mult of J-7 pcfltg/d in ululu ertmutd "to ante 
Edvtnt tffttu m At ntivouj .jtitTO. nuniftntd « m •pproiinuKly 5V. incratt m 
the tnctdmcc of paresthesia and can be regarded as a Lowest Observed Adverse PfEp-t 
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Uv»l (LOAEL). Soeh innfa woaW ?aah in blood cooMoimieos i^200-SOO (if 
tod r^y h»ir coBccntrwioiu of S0-12S iigfj. itptoctt dau ihow ital die (Sitt) 

*ft CJamKed b ocsw ii k«Js of 200 H*/J » blood and IO-JOO!|i* in hair-. It 

should be pqiiBtd out that the baetjroand fenpiency of these noD^pedfic ajftquintu 
p)^ a key lok for the acoBjey of these estiinales. Fi u th o i uore, the estina'acd 
: lanWbesB fejnency below inttkes of about 200 |tf 'Bay are eOTjapoladoos beyond ahe 
observed data and ainime die absence of a papulation thiestaald. 

Tlic WHO (199b)b*ssun«D«nicd thc<Uu on jKcmtsI e^onert it fialiowi: 

Si^mtoafcmait ofthcdewtepiaeccn^ oovotu fyncffl an W cmaed ly 
cxfioanc to mc^iyimacury. -fa fae t«qi mitboaJt, fae-lwcst Icvd (suDraensa snMoirul 
; bjur aenniry coDcentialioB iluria* prcjruDcy) »t wfaich irvcje effects \fc«t obmyred^ 
w *5 <D4 The fagbott fto-ohJcj>w5<&ct level (WOEL) ^ sevtxe effects w*i 399 
pg/f . Fish-ealinS populalionj tn CsoBtla usd New-Zeslind h»v« jdso been itudioda No 
. sevetr ptcxotal efiecu were seen, Hot exposure levels wets &r below tbe hiE^iest NO&L 
for ig * «e cff^is fa 

Evtdescc of p3>sltosnotor tctinUdoa (delayed Bcbsevonco! of de^ndoptscoxal 
a history of setntret, aboonul reftexa) wss seco m ffte bsq') popuUdoa at 
Twpp-f yt hair concesUnDorB well bekrw tbote assocUted with scvxie effects. A 
toalyau tevesicd tbai motor rctanfaxion rose above tbe backfroUDd b rq a a^y 
at matemal hair metcury kvcls daring pregouicy of lD-20 im/g. Tfas laa^ 

; of coacentnuions m enatirrml hair ts ceatinent wnh all avulablc e nd ence and can be 
accepted as the nmge of cntic«J concesoaiiorts. The Caxodtan Study fbtaui that xnatesB^ 
hair icvels were po^dvely asscxriated with abnormal muscle tone or reflates fa boys, bvt 
not in giris (fae highest maximum ouicroal hair l«vcl dtirisg prcfoancy was 33.9 
The New Zealand study Ibuod rvidiceec' of dcvelopmcnuJ rctaidatioQ in 4.ycar old 
cbtidrfa Ml avenge maternal hair mercury levels during prtpna atqr nagittg £reni'^S6 
(the second hi^teatt value was 20 pg/g) The >jew Zealand mesou y values should 
be rnultiplied by 1 5 to anivcrt them to ntuumum matertuj hair levels fa jmtg&ancy. 


ExtSTtNo Ar<D tvcccsTW UMm roc rmAiex or one anic HCKcimr 
At pTcvcot. there axe oo reconuaendaxioTts rei^ardlni limits of edyhscrcuiy Disc 

to the xuDiiariry ctbybnczaay and sncthylmcrcuty, the rccontimmlBQoas for 

tnsthyimerewy wQI be pcesmted below. The O^S report (WHO» 1990} ti ^of t}^ 
previous rcegmmmdanoo made by die XECFA (Jofai Expert CeranunBe m Fockd 
AddiUvc*) of a lotaauaablc loSeraUr weekly ioakc (TTWl) of 200 pg nsc ff y lro cscury 
(0 41 ug^g/day far an edult of 60 kg) fa adulu rcmalAs. This shofad be compared with 
the rsnfo a t gd LOAEL (33 Mg/bg/d) and NOAEL (0.t3 pgOeg/d) far tfa: orr ongr *^ of 
iwcstbcsia (See Sectio n 'Exposure - effect rclxoeuhtps'). 
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^tSh lespeci to ixcrnasi womca. fac JECFA coRsidcred ihc avaibbic dau to be 
wswfficsojt far the detenmnatifta of e rfWL Ia the WHO irpoct (I990X * maternal hair 
laercury cenoeaenuioh of I0-2O pg^g was canstderrd cri dea l sskc tfa fiaqucocy of 
f^of retardation in ediSdreo began lo increase at those lcv«U (bued oo ibc Iraq dataX 
When coospanog these dau with the hair rocicwy cooccOTitjotis aaaodated iviib 
pwsibena fa adfais (50-125 pg/gX a appear* that advene effects fa dOkfam that fad 
been exposed fa utcro, occurred at about 5 iitna lower maternal hair levels. In order to 
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I reMOSiWy afe make in pitjnmt wonsca- k i» Mgscited thm I!* PTWl of 
20tt « in “Jah* is »«*“»* I*? * ^ W 

ioe4yiniejeioy (0J7 |j*itl)Wk in » 60 k( kWi) bf « peat™"* ’““nm roielw be 
COBB Jesed »e«p«»b*« » »aoid navtne efffci* to tfie cbBd fSlooff «t el. 199S, RJ'-'M). 
Ko“e»tr. it itoelW be potnied out ibK Jheiu ste no daa iwiUble lo ict • NOAEl in 
pietoini women nod infewnarBira can not be cjublishci The fijmet given »bo»e are 

nanmuriiaitoTiUe i. 


Tefch I Smite feeiattkeofofywicawteoty- 


Caitfary 

tatafce (68 kg 

•daft) 

mm»if ttaa* 

— mratraliaaWf lotoir 

addttioital ra&ariu 

rrwi(/ECFA) 

280 • 
3JM{/k|^»cck« 

9.41 UtWdMY 

gjbrBM«d taak 7 

ifrvad safe i»««t » 

fWiOIWO) 

»datu (cidcvlittdt 

SnftfftiMy 


OJTfcplfiidiiio** 

)lDAjeLf*mMd) 

Mfuhs iMttmmS) 

lw7MaAa^4tv* 

S8-nS aa^ 

5 % fit.ftlit' tu •* tOAH- 

jKCi&ini wonm 


1 a~3a >>a^ {»bMTvc4) 

oiMf iMwtdarwA w 

daa^LjaAJX 

prepaut »s»t*c» 
PtWltWVMI 

40 ^f^*eca * 0.67 
aiApWrct: 

0jl>93MaA(t/dar 

Estifsaied Wwr tBoit l4 

csebaHd iiirtevc} 


* lens-«Em toakit 


h is knowD tKtt'thc most Sdtsitive dcYclopmcouI symptocas foUowuif exposure dunog 
p r cgn iDcy iu^ • neurologicij chinrier. Fui^tcnnore^ tbc ttetsolopcii) Bunirsc»cs 
ctrmiourt severmi ye«x^ birth (Dobbuig vbd Sands« 197})^ Thaf« it is EJimly that kIso 
youQg chlldma bjve a Higher sensitivity than adults. If children ynisgcr thsa i y««r «t« 
regardad fts fetaKs. the ume Limit as for pregnant unMsen could be applied ijc, 0.67 
p^g/week. If a child (weight ax binb 3^ kg) gmws up to t year (ID-k^ the body 
b^udeo coay initlaliy be apptoxunasely 2 pg/week and t ne t ea t se tip to appnaaiinaiely 7 
Mg^’^Tck. A total *aUt7wcd* intake for (he hrst year may lie estitnated to ■pproximstcly 
200-230 pg (26 weeks of 2 pg ♦ 26 weeks of! 


ExrccTCzi Exrosuitr 

C'cocrml populaHoa 

Tbc general populaiioo is ptimahljr ceposed id mctbylc x s xt gy UuPtigh Ae diat 
.However,- air-aod water, dependiog upoo ihcr level of coslamiaiaiion, can sigiufxcaady 
ccostributt to the daily bukc of locU mercury, la mo« fbodstuf&’ otaemy is largely ta 
the orpuuc form and below tbc Itmif of doection (20 pg aerctsy/kt fresh wm^), Ftdi 
and Exh products axe the doounaei sources of cnnhylxneiciay m the diet. 

WHOcstunatsd dial humam base a daily intake of about 14 pg xaediyfaBctcaiy hmo aU 
sooees. resuhtag ui a daily absorpAioA (95%) of approximaicly 2.3 pg. The loti! dafly 
intake of alt forms of mereury (including meullic and sryimaicary) has Vrr- **«i-T-«T tf 
to 6-7 |ig. with an addmoo of 3.8 to 21 iig of mercury vapour fiom df-ntfi amslgazm. if 
pt«ei«_ Inuke of mercury <octatnmg fish, even for humans cwmoning m r^ll ammsms 
can markedly effect the total locakc of metcury. 
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In iJk who report (1990). H «•« coocIuiW th»J the lesoal pofoloiae d«s am Bcc i 
h^.lrt. riit bast mokrimetaay. ritbouskwsaiii ooupt wi* * H*i» Osh 
...B twi nB tBSf tsam Wood jBcdlyJinctoBr Irwdt *« «c «a>ociiied wit* in 
imaeuod n* of naaotegml odvaoe effects io ^is. B»»ed os the ml 031 is 
of IS* nonnal use of thk>i»eTm»J.etmmnm| medioool prodttas, rt cen he 
conrtoiled U»t lh< risk iot ocuroloflcsl offyEne efftcu folkwac the ore of such 
prodoca ill i>oa- pi tp i»n tidute is low. 

t 

» • 

i Yvutt 

Ifi diiliirni, ojercury intike vi* food m di ffirah . Is c at i aMrir ,, Baetd on » 
iowet TT***f^ tfew to ■dalB <ije. 23 « ibioibed AUyX « make ibod dutin* tht first 
: ytau- is adtoMud to spprosdnwieiv tO-lOO « rocthyteeicwy^w, 'Haj*, la mySan to 
the suggcfted ton* ‘iSlowwT toukc during the fim yon- of I«KU0 pg (See Scctma 
HjcS^TIHC A>tD SIK^SESTED t|K^ fOR tHTAlCE ORGANIC MEXCUlY% litt B^ake of 
; orfintc inerctiix fiom other sources thould ooi he higher ihaa 120>!K |ig during^ the 



praprams bt tir Etirvptisn Vnlam (EP) Mcnicf States 
la Ttbie 1, an .ovovirW of the maximum exposure to ariry fa w ney V9 vaccines 
tidomem! administered dtoing the first csd Ksoed >tan od'afc when using 
ibe NononaJ lmmtt&i<auoiu ptofrains in the EurDpom Union (EU) Mcmhcr States is 
ftveze Ai evident from Table 2. eherr ar« large dl HCTuaii a.hetw aao the difi taoit 
' Hationil Immunisanoo pn)c;ntmi with respect lo the arimiimBnoieat of d t wniq ai i- 
conxainuv vaccmei. The highest ethylmert^ry intake io assy Mmber S«e during the 
fim 12 months ts about 200 pg (240 pg IsclDdiog T&E) tad during the first 24 mouths 
4dioui 273 pg (300 pg btjcludinK TBE). Thus, In addition to the fPimatr d mtake of about 
10-100 pg alkyisunxury via other sotarem such as food (See above), d *** 
that the proposed limit of 200-230 pg/year w|U be exceeded by about a hetor of 2, wfacn 
applying ceruin Nariooal Imaimbnoon prograraa. 


Tabic 2: Saremary af Maxinum PotctMml Etnyinvrfcwfy E^nm frofn tbia— rial cofuaifkisg 


MawWrSaiw 

» i t«ar «i art 

Up I* 7 y«a«i aFaaaftoclad* vmn 

AuaEra 

O.liS vix 

(fl^i witfi home 

tfiecpbaitvu vmxv9v> 

. 0J25aig 
(OJeic^^TBE) 

a«lKan 

CLt ^ 

B273«c 

rinMiiaf* 

•--•■■ 

om 

FaiUW 

0.OT3 Bt 

0.1 mi 

Frvacc 

— »■“"» 

nssm 

GcntMAT 

Mof cUCMliml 

NaealralHi 1 

Cfr«ct 

Nat olcMUite 

93Sm 

>r»tane* 

Ona 

One 

nalw 

Nm calcvtalcd 

0.113 M 

UauaitMurr 

a.Mi Bf 

onrsM 

NetbertMiC 

Ofat 


n<0fawc*i 

0 07} me 

0.1 «v 

Sfaufl 

0.3 fM 

O.ltaie 

S^tOw* 

0 me 


UK 

Nai calcufervcit 
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Aao&ct tisk c«e|0{y h tiie greup cf immuac dcCci«S «iii!Wr« »w«i wit amsd Mifa 
tfwtyit r w<% y iK>iutiQ&s coRCximAg thlontersil. Tvro cU n i c t l mdicitunu 
tije ida^iustnnoQ ot boge «moaab of immuxwgWwfeB ia l afiwti , ix. ‘‘icvaae 
uomuw dericicnDgs'' and *1ifsnim*iiiobaim»<=aB*" • t1* ttcoaaneadcjl toe 

of tsameiQgiaVidms U SOmg^ week. 

hi nidi i CISC t chIU of 10 kg ttay be doted with 500 tng iaanmoglobuiin. {f Khc 
coacatttnion ^ iboia 16%. then i volume of3-+raUlOlcg wiBhen^KUrden* wcdklr 
bam. the naarmridoa of thannersd in ihk fTO^uCT on be OJ jnH ftattiHing in I (toe 
or200'2fi0 >ig-duomer**J^«edtie 100 - 130^ Hg^wadk. vdskH is tbaihEr ia our i*e=efc 
lb ibe t(»il pctmlsiR^ 7^y intake for macury in ta^u bdow { year. (Eicampie 
into fibffl the Nethcrtinds). 


freguntwoBscD 

Anodux risk popuUmon h clciriy pregnant wdchen. in lenertl. vesaurtioois arc add 
Ycossaneoded ehixiag prernancy hut it may W umvoidable in c e ftai n cases. AnrtfWr 
senses of thkenersaj auy be the idroinistniion of lmimtDOglobQHns> IQ iari>Itdx£!t 

tnunuDoglobuUn in case of « rubcUi iofcction which m ttsdf is aasociated wjih wm 
UKXeaoed teratogenic tisSc. M outlined in Section *£X1ST1NC AMp SUGCtSTED UMITS FQRk 
cr KERCURY*. intake by a pregnant wesms of <0 pg^wcek be ws 

acceptable level. Kd^vxs. tioce ihoe *atumiuof» m* baaed m caariaca»os 
idnuBismaios. k single adauniunton of 50 • 75 pg cthylmaciffy vU • thjorcemi* 
coDtahubg vaccine or inununogJobulie en*y be accepuhie if h o cean only once duriesf 
pregnancy. 

COWCLUSIOKS . 

1. Tbare Is ample eridsnsc froa the litennarr thal tKioiserul may cause amridsatian 
and subsequent allergic nuetieru The i{npl»c«tions of this b million to the use orf 
thjomcrssl as a pireacnnittvc to any fflcdictrut product, dvsuld be evaltnied by 
appropnaie expem. 

2 . The use of thiotDcrut ui vaccinci pven lo infinu in accocdazxz wkK various 
Qixboal varebanoD pi op sou msy in certain cases itautl to I ppinx iaattly 2 
higher intake of cthylmcmry dunng ibe first yta of life than ikhai can be 
co o iid ft rd as reas on a b ly ufe Given the great uoccnaiicy of dm csrimiUons of lab: 
levels b young chiUrta || is megoud to resmet the iucaflhipTn i»f^»l ir. 

as 1 pm:»urionary measure. Since resnictivc measures on the urn of thiommal in 
vaccines withb the EU would have wider btcmaliooil g«>w| i y T |i ^ ^ ^ 0| 
tbiomersai as rxeaervinve tn viccws may nerd to be with 

tstcnudonil bodies. 

3 . Various other medicinal producu. c g. imroanogtebaUas and ophlhaloiolcgical 
produox. are also p m eivcd wiih tloomersaL Owe to the partcular concoxs rebted 

^ to the oepotore to organic mrrcuiy during prrgjaacy. ibe m of any tiuomend* 
conuirung product *n pregnant wooirn should he /txomkfcjtd. Funhenaon:. the 
me of thic> mcrsaJ-co ntowntL_tirmaDOglobu products b tmmune deficto 
childfcn sltoutd be i^ided. — 
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BIOTECHNOLOGY WORKING PARTV 
B WF answer to the questions of tbe CPMP on Oixanotnercurials as Preservatives in 
Biepharmanuticab 

The BWP presented a rcpon to the CFWP (CPMP/BWP/1009/97) cm thioincrsal and other 
orgenomcrcurials as preservative in biopharmaceudcali. 

The CPMP prepared a coticept paper w> thiomersal (CPMP/767/98) in order to enter into 
discussion with manufacniren with a view to eliminaiinf thiomenal from these products in the 
future. 

From the CFMP the following questions were addressed to the BWP in paniculan 

]. The rationale fur the Inditslon of thiomersaj in medictna) products 

Vaccines consisting of either protein or polysaccharide as active components are usually 
fonnulaied as a solution. or a suspertston. These biological maihces as well as different additives 
can potentially support bacterial and fungal growth. For historic reasons, preservatives 
including thiomersai have been used in the formulation of biological products soeb as vaccines 
in order to rrunimiie potential infections in the recipients v^ich can be fatal. It U well 
docurriented in the hterarure that adventitious microbiological contamination in these products 
can occur in multi-dose and single-dotc presentations which do not include a preservative. This 
may occur at any suge of the manufaciurihg process or during use. u a result^f repeated 
broaching of the seal over a. period of time. The benefit of including a preservative in the*- 
formulation of these products - particularly in multi-dose containers -> has been recognised 
cipens specialising to iht development of biological products. There is a general cortsensus 
amemg experts in this field, be they from, industry or from Pharmacopoeia, that all biological 
producu presented m multi-dose eoniainen should coniain a preservative. The same 
rtcorrunendation has been made for ccrum single-dose containers for the protection of 
recipicnu. 

In iorr< insunces. • preservauve may be added to a product (for example, as a stabHiser) in 
order to maintain the desired bibchcnuc al popcnics or functions of the active componenL 

It it fully appreciated that in the cast of iiuaivaicd vaccines, the use of multi-dose containers is 
discouraged in some member states where the use of single-dose vaccines is perceived to be u 
fundamentally safer approach. Having said that, there are justifiable cases where ihe addition of 
a preservative would enhance microbiological safety of a single-dose producu for example^ the 
production of ir»nucou vaccine milismg eggs as alining rratcrials. li is known that for certain 
vacemes, the removal of ihiomcnaJ is possible without impinging on the stability, 
inwTwnogenicity and microbiQlogical safety of these products c.g. diphlheria and tetanus toxoid* 
vaccines, some HbsAg vaccines and tick-bon»c encephalitis vaccine. 

2. Are there suluble alltrnadves X» Chlomersal available? 

Preservatives other than organorocrcuoals have been and are currently used for the preservation 
of biological producu including vaccines: eg. phenol, crcsol. 2-pbenoxycihanoI and 
^ c«cu«. c«n*ry W^Ml. LanOon E>4 4t«. me B04202 

5«.4cnoMrtr(..a«.t7rMra«400 Fa*; (*44-171)4)1 tSSI 
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fommiliehydc. Wh'rtsi ihcse pf «civativc& mt tfftitjtlfy cotmicKd u *iiju4>te to 

orgauomcrcurials. ihe rcplaixitieni of ttm cl«j of prcscrvattVe* K)»uld be auefully conadcied. 
AJI these f»wcivMivcs foliy ibe phenriocopoeii smtdsfds. Licetistng l>y imionil of HU 
BUthoritks includes favoucable evaiostioa ^ loudcy aimI sjdesy tnd aJtbwgh iheie ire no 
studk:s avaiUbk with ttspoct to toxicology and afe^ comparing ^esesvuive-cofititnmi; ind 
preservative-free vaccines, the lafetyAoxiciiy of these pr^ucts hts been esumited to be 
Kccj^ebh 

in the opilucm of the BW?« strict adherence to the princ^ies of GM? wlH lead or has lin^ady 
led io_a situation whore pmsorvaiives in soine Moiopcils we no lon^ necessary. Tlierefore, 
for certj^ {m>docts, the most desirable aliemati’i^ iray be the encouragement of the 
development of preservaiive-free fomwlatkuu. 

3. ImpiicatiojKS the removal of ihlomersa) from medicinal praduets 

Given the fan that iherc are exicnuacing circunurances wbeie the use of • preservative t s 
justHied on public bcaJih grounds, the Biotechne^ogy Wotking Pany considers that the removal 
of organomercurial confounds in vaccine producrion has to be assessed on a c&sa-by<ose basts 
taking into account Uie following: 

• Production strategy (see Annex B) 

• Vaccirtes aie often turbid which may mask any microlna) contamination - rhe addiuon of e 
preservative wtntid suppress any micriduiil growth 

Considerable development and validation work is required to conven a vaccine producfion 
process to a organomwcuriaJ fic< one. to such cases a generous siraiegy for variations Should be 
developed. 

In order not to jeopardize vnectne supplies and immunisation programs, it is advinble to 
inuoduce requtremenu for the elimination of organomeicvrial prescryaii^ in vaccines on a 
fradual basis. Additional diicutiionx' in the appropriate fora may be necessary before any 
restrictive measures are laJcen. 

Consideration should be given to the fact dsai oiganomcrcuriars arc no longer used in 
immunoglobulin preparations and in sevcml biopharmaccuuciU. 
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ANNEXI 

With respect to the roionaie for the inclusion/omissiM of preservatives id biological mdteina] 
products the CPMP adopted during its July 1998 mcetinj t Guideline on Phamaccudcal and 
BioloficaJ Aspects of Combined Vaccines {CPMP/BWPAI77/97). This ptidcHne summaiues 
the approach to the preservative problem and poinU out: 

‘'Antimicrobial preservatives shonid not be included in the finished product unless their use is 
justified by quality aittVor S&fciy considentioDS. Their use is never accepuble in live vaccines, 
buimay be jusiifi^ in the case of inactivated Inccincs which: 

» arc present in muld'dose containers an<yor 

• are presented as suspeiuions where sterflisation/nitraiion Is m^ssible. 

In all cases where proposals are made that products contain amimicrobial preservatives: 

• a benefit risk analysis should be presented m the ^plication dossier, any potential toxicity 
and/or potential alkr^entciiy should be addressed in this presentation. - 

• the concentration of the antimicrobial preservaUves should be controlled in the bulk and in 
the finished product specifications in accordance with European Pbannacopoiea limits, 

• the efficacy of preservation should be tested according to the Ph.Eur.- requirements for 
human vaccines. 

• the maintenance of preservative concentration or efficacy throughout the period of validity 
should be demonstrated. 

• the name tnd concentration of the antimicrobial preservatives should be stoted on the 
labelling. 

In seieeiing a preservative system the applicant should consider: 

• the effectiveness against potential rrvcrobial contaminants. 

• 'possible inicraciion with the formulation or comair>er (for example, ihiomersal may be 

inefTectivc in ilie ptesence of usx and can bind lo .SH ^oups and paJymcjic rnaieriai* for 
toxoid vaccines phenol might in^tatr the antigenicity). 

• possible .tfects on lesitng in biological sysiemi. 

If replacement of preservatives is considered on the basis of side effects or for other reasons, a 
risk/benefii evaluation should be made., taking into consideration that such a change in^l'ies a 
new formulation with the need for additional snidics for stcriliry. potency, siabllity and their 
clinical implications on a case -by-case baiu.** 
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ANNEXn 

S{tedi^ CBmilJeraliBOs for moW dose and tloele-dosc parcntml vacdiws 



• IViesc rajains iht prtsciua: of i |»«ervativc lo eniwtt nscRdaaJ safety daring their »sc while 
the scai is repeaiettty broached over o period of time. This is standard pharmacearical 
sckm». b the case of inaarivaicd parcnicn} vaconcs {be osc of muitidose conuiaers is 
discoiinged in many member states wheid the me of singlt-dose vaccioes b perceived as a - 
fandamernaliy safer appmach. 



For monodosc containers it seems that there is no quality rationale for preseryMVes 

to prevem hacterial/htngaJ contamtiuiiion during use. since such containen are only sanqrkd 
once during use. Possible justifications (valid or otherwise) for the inclusion of preservatives 
in d>ese products are: 

» In some vaccines ihiomerssi is also used during the manufacruring process of the aolve 
ingredient itself. In such cases the organommria) may contribute to the ^juality of the 
antigen. A well known example is influenza vaccine which uulises cg|5 in one of the stages 
of manuficiurc, where the addition of thiomersal prevenu the vaccine from coniaminatton 
and from containing unaccepubk amounts of endotoxin. Whilst for influenza vaccine the 
addition of preservttivcs is itTqjcrativc. at kasi m the fust stages of production, it has been 
. demonstraied for diphtheria and icunus loxotd vaccines and with some HBsAg vaccine and 
with TBE'Vaccinc, that removal of thiomersal is possible without changes of the 
fiucrobiological quality (stibtliiy. invnunogcnicity). Therefore the BWP conchadex that rlw 
possibility of removal of organomcreunal compounds in vaccine production, has to be 
evaluated on a case by case basis. 

• One final formuliied bulk may be used to fill boih muhidosc (where the presenre of a 
prescrvxtive is recommended) and single dose coniaincn. 

• Vaccines are often rurbld: this turbidity cotdd mask growth of a microbial contaminatim 
which entered a vial during filling or storage; the presence of n preservative would suppress 
any microbial growth. 

• Vaccines owing to their Ubihty may not be aetminally sieriHscd in their Hnsl conuincrs. For 
vaecincs presented as a suspension, the natorc of the formulation may preclude them from 
being sterilised by filiraticm immediately before filling. The addition of an animucFobial 
ptes^ativc thetefe/e prt>v«jei «dd>i«OAal assurances with respect to redunionof potenlia) 
iwctobial cowaminauon As a feature of continued research and devclopmcnl. rruprovemems 
ID the manufaaonng processes and practices should be encouraged to reduce the need for the 
ificlosion of an aourrucrobial preservative. 
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(^ER/OVRR Review under FDAMA Sa^on 413(c) 

Table 4 - Exposure to Mercury from Vaw^es in U,S. Infants (< 6 months) 


Vaccine 

Minimum 

Maximum Mercury 


Mercuty Dose 

Dose 

DTaP X 3 

Opg 

75 pg 

Hibx3 

Opg 

75 pg 

Hepatitis B x 3 

Opg 

37.5 pg 


Oi»g 

NA 

Pnfluenza]^ 

112.5 ug] 

[12.5 pg] 

(seiectod 



populations) 



Total 

112.5 pg] 

187.5 pg t200 pg] 


^Brad(ets derrote dose of mercufy rf infhjen^ vacxine is administered. 

Thfrnerosal is 49.6% mwcury by weight: e.g.. 0.005% thimerosal concentration is 
equivalent to 50 jxg thimerosal/l .0 ml or 25 pg thimerosal/0.5 ml and results in 
approximately 12.5 |ig mercury/0.5 ml dose 

Note: These calculations do not include mercury exp(»ures from sources olherthan 
vaccines. 

NA: Not applicable 
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CBER/OVRR Review under FDAMA SecticKi 413^0) 

Table 3: Calculated E}qx>sure Limits for Mercury, Usirrg VaricHis Agency Guiddines for 
Exposure to Methi^mercury, in Infants < 6 Months of Age by Percentile Body Weight 


Agency 

Percentile Body Weight 



95“ 

EPA 

65 pg 


106 pg 

ATSDR 

194^9 


319 pg 

FDA 

259 ng 

354 ng 

425 pg 

WHO 

305 pg 

417(19 

501 pg 


• Calcxilated Exposure Urr^ = dose^g body weightAroek X average w«ght X 2S weeks 
X 0.932 (mercxiry molecular weight/ melh^mercury molecular weight); e.g., EPA 
calculated exposure limit = 0.7 pg/kg body weight/week X 26 weeks X (2.36 kg + 5.25 
kg)/2 X 0.932 = 85 ^g. 

• Assumes average of 5th. 60th, and 95th% weight for females at birth (2,36 kg, 3.23 kg, 
3.81 kg) and 6 months (5.25 kg, 7.21 kg. 8.73 kg) = 3.81 kg, 5.22 kg. 6.27 kg. Females 
were selected because their smaller body weight makes them more susceptible than 
males. 

• Recommended limits on methylmercury exposure; 

EPA: 0.1 \LglVQ body weight/day: ATSDR: 0.3 fxg/kg body welght/day, 

FDA 0.4 body weight/day; WHO 3.3 pg/kg body weight/week. 

For calculations, daily limits multiplied by 7 to obtain weekly limits. 


EXHISIT 

i 8 ^ 

I 

* 
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142 Oipnic njc-roiry toxidty 


Uses 


Fresent day medicinal employment of organic mercury compounds is chiefly 
limited to their use as aaiiseptics and prcservafives. They have been raarkeicd 
ia various types of proprietary srdulions, tmctnics, jellies, ointments, and 
suppositories ’ Because organic ineramals arc less irritatin^^han soluble 
inorganic mercurial salts tlicy can be applied directly to tissue. Meicuro- 
chrome was the first organic mercurial antiseptic to be introduced. The other 
organic mercurial antiseptics are phcnylmcrcuric' acetate (PMA), pheoyl- 
roercuric nitrate (PMN), phcnylmercuric borate, and thioraersal. The jnaia 
group of products containing these preservatives is o|rfubalmic products, sudi 
as eye dre^, eye lotions, and cmiiacf lens solurious. They are also contaiaed 
in vaccines, antigens, and immunoglobiJms, and to a lesser extent they have 
also been used in nasal drops and sprays, injections, lyophilized powders, and 
creams. 


I 



Apart from their use in pharmaceutical and coametk preparations, phenyl, ; 
ethyl, and methyl compotmds (especially PMA, ethyl mercuric chloride, j 
methyl mercuric Iodide) arc used in the manufacture of liquid and powder : 

seed dressings; as steeps and dips to inhibit the growth of fungi and to delay • 

genniDation,’* in the cultivation of wheat, oats, other cereals, sugar beet, seed j 

potatoes, and cotton; and for controlling apple and pear scab. Other organic ; 

mercury compounds are also used to control slime in tl»c cellulose and paper I 
industry. i 


CBnicai manifestations of poisoning by I 

organic mercury compounds | 

Acute poisoning \ 

Acute poisqoing may be caused by organic mercury compounds but less com- ' 
asoniy than from oral ingestion of inorganic preparations. Systemic effects 
comnieiKC within a few hours and may last for days. Nausea and vomiting | 
occur, accompanied by severe abdominal pain which may be made wurse by 
the vomiting. IF the poison reaches the smelt intestine, .severe haemorrhagic j 

diarrhoea follows, with profound shock and possibly death.^ If the colon is | 
affected, diarrhoea may aggravate protein and fluid loss, la organic mercury 
pdsoning, as with inhalation of mercury vapour. lethargy or restlessness, 
fever, poeumonhis with tach^noea, cough, ^est pain, and 4^anosis occur, 
often followed by atelectasis, emphysema, haemoptysis, and pneumothorax. 
HicnylinercuTic compounds, like inorganic salts, act on capillary epiihcHum, 
specifically in the kidney, colon, and mouth. If renal damage is extensive, 
oliguria and eventually anuria result. Both ethyl and MeHg compounds, like 
elemental mercury, can also cause excitement, hyperrcflexia, «uid tremor. 


Very rarely after intrav. 
a fatal reaction has oc( 
transient high wncenfr 


Chronic poisoning 

nie most consistent an 
compounds, such as M< 
similar to those caused 
psychiatric. Typically, sy 
re^iOMse to stjtnulation, 
forgetftdness, confuaon 
perspiration and unront 
reverable.” Fuie trcobl 
interrupted infcrmittentl' 
characteristic of McHg e 
this Occurs in the longiie e 
A t higher levels of expo 
fields, and hearing <{efe 
irreversible at first, but fi 
occur even though progre; 
jTiaiked, as occurs with 
spontaneou.'i fits of laug* ' 
1940 four cases were 
compounds fn a faciojy w 
tlie use of enclosed eppai 
mercury jjoJsotiing were at 
cases demonstrated sever 
striction of visual fields, wl 
of these men was still disab 
in the IPdOs and 1950s w 


General conefderatfons 

Sources of organic rner 

Exposure to organic mcrc« 
due to Incteased industria 
occurs following the btimini 
washed down by rain and dc 
dust which result from the 
release mercury to the jtmc 
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etic preparaiions, phenyl, 
ethyl mercuric chloride, 
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r cereals, sugar beet, seed 
pear scab. Other organic 
in the cellulose and paper 


compounds but less cora- 
imtions- Systemic effects 
ys. Nausea and yomiting 
di may be made worse by 
inc, 5^erc haemorrhagic 
)ly death.^ If the colon is 
1 loss. In organic merairy 
lethargy or restlessness, 
I ) and cyanosis occur, 
pneumothorax, 
t on capillary ejnthelium, 
:nai damage is extensive, 
d MeHg compounds, like 
/perreflexia, and tremor. 


Very rarely after intravi^tKius administration of an orBanic mercurial diuretic 
a fatal reaction has occurred due to ventricular fibiillation [>rt>duccd by a 
transient high conconiramm of the drug.*“ 

I Oironic poisoning 

I The most consistent and pronounced effects of short-chain alkyl mercury 

{ compounds, such as MeHg, are on the central nervous system; these arc 

j similar to those caused by mercury vapour and are both neurological and 

j psychiatric. Typically, symptoms include depression, iititability, exaggerated 

j response to stimulation, excessive shyness, insomnia, emotional instability, 

1 forgetfulrte-ss. confusion, and vasomotor disturbances such as excessive 

j perspiration and -uncontrolled blushing. Intention tremor develops and is 

I reversible.” Fine trembling of (fie fingers, eyelids, lips, and tongue may be 

[ iitterrupted interoittendy by coarse sluking movements. Sensory signs arc 

j cliaracteristic of McHg erposure, the earliest sign of which is paraesthesia; 

this occurs in the tongue and lips and somewhat later In the fingers and toes.” 
J At higher levcU of exposure, ataxia, dysarthria, constriction of the visual 

I fields, and hearing defects develop. These signs were considered to be 

; irreversible at first, but further experience lias shovm that improv«nent can 

J occur even though progre^ may be slow. The neuropsychiatric effects arc not 

I marlced, as occurs with mercury vapour, but are more likely to involve 

I sjxintancous fits of laughing and crying and also intellectual deteriofaiion.’ In 

i 1940 four cases were reported” of poisoning by inhalation of MeHg 

I compounds in a factory where fungicidal dusts wert manufactured without 

} the use of enclosed apparatus. Apart from tremor, symptoms of Inorganic 

( mercury pokorring were absent. Only the nervous system was affected and all 

\ cases demonstrated severe gcneralhcd ataxia, dysarthria, and gross con- 

j striction of visual fields, while memory and inteilige nee were unaffected. One 

I ofthese men svas still disabled 30 years after exposure. Further cases reported 

j in the J940s and 1950s were also related to occupational exposure. 


General considerations 

Sources of organic mercury exposure 

Exposure t^forganic mercury has mainly followed environmental pollution, 
due to increased industrial use of mercury. Atmospheric contamination 
occurs foUowmg the burning of coal and other fossil fuels, the residues being 
washed down by rain and deposited on surface soils and water.*® Vapour and 
dust which result from the mining, refining and smelting of mercury also 
release mercury to the atmosphere. Effluents from cbloralkaK plaats, which 
use mercury as a cathode, have polluted water. Extensive use has been made 
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of organic mercury compounds as antifungal agents, sodi as seed dressings in 
agriculnixe and sfimtddes in the pu^) arrf paper iadustiy.’ Mercury is 
released Jo the environment as the result Of its various uses: as a mildew 
preventative in paints, as a catalyst in chemical rnanu^cture^ in dental 
preparations and pharmaceuticals, and as components of fel^ronic and - 
physical measurement devices, including tbennoroeters. Through natural 
processes much of the jnercury in and on soils eventually reaches rivers, 
lakes, and sea?, and settles in these marine environments. There, a number of 
aquatic mlcroorganisnrs can metfaydats inorganic lUCTCTry,^^ and the resaiting 
Compound is taken up by fish whidt, if eaten in large enou^ quantities, 
causes poisoning, as occurred in Minamata and Niigata in Japan. Another 
.'jourcc of MeHg exposure is fungidde, particularly that used in treating grain. 
When treated seed is planted, the crops that grqw do not contain' dangerous _ 
amounts of mercury. Treated seed may, however, be eaten in errw as occur- 
red in reported epidemics in Ghana,** Iiaq,** Pakistan,*’ Guatemala,^ and 
the Soviet Union.^’ 


Chemical forms of organic mercury compounds 
There arc three types of organic mercurials: these are alkyl salts, for example 
and aryl salts and a jpecia! group of alkyl mercurials 

which are the mercurial diuretics. 

In general, the organic mercurials are less solabic in aqueous media than 
arc the inorganic mcTcuriak; but they are much more soluble m Itpids than . 
the raercuric satis or complexes. Although the affinity of the mercurous ion 
for many ligands is less than is that of the mercuric ion, the reactivity of both 
forms of mercurials with SH groups is greatly reduad by the presence of Cr. 
OH~, and amino acids or other sources of nitrogen ligands; and the weakness 
of the carbon-mercury bond of the organic mercurials is of importance in 
understanding the movement and distribution of Hg'*’* in biological tissues 
when one of the former has been adminiaiered. The mercurial diuretics cue 
less reactive with tissues other than the kidney.^Tbe physical properties, that . 
is, solubility and volatility, of phenyl mercury and methoxyeth^ mercury 
compounds make them more easily absorbable than inorganic salts. The aryl 
organic mercurials behave more like the inorganic compounds. 


Methods of detection and analysis 

Many analytical techniques arc available for the detection and measurement .. 
of mercury, depending on the quantity to be analysed and the chetnical nature - 
of the sample; some methods arc briefly described below. 


Cla,<KicaI methods 
COM^LBXIOMSTRtC MBTJ 
Dithizone was the mostfp 
ment of mercury compou 
uiie of Wet oxidation oi tl 
organic solvent as a dithc 
ruination of the complex i 
ing the conditions of the 
0.5 cf mercury.^ 

TJTRtMErRK: METHODS 
Inorganic smteaxy compoi 
amine as a buffer and xyl 
Mercury can also be detci 
chloride and, after reactii 
acid, water, and carbon ft 
O.IN pota^ium iodate sc 

Chromatography 
UQU10-SOUD CHROMATO 
A method of separafiir \ 
column afiM extractioR V. ' 
allows inorganic and organ 
:: 0.02 parts per miIJion{ppi 

GAS CHROMATOGRAPHY 
Inorganic mercury in biolo 
MeHg aftw reaction with tt 
weeu 75 and 90 per cent ai 
compounds for llquidsdntii 
' grai^bic conditions allow c 
Jower,^ 


HIGH PERFORMANCE UQU 
HPLC is one of the more 
small atnounts of organic : 
‘separation of organic mercu 
not decomposed and so cai 
absorption spoctropholome 
sitivily is achieved.^ A rap, 
FMN was developed^ usin; 
mobile phase. The deicctiol 
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Classical methods 

COMf f JRXIOMEHtJD METHOD 

Dilhiione was the most ffe<iucntly wsed colorimetric reagent for the n^easure 

mem of mercury compounds in Ite 3950s and 1960$; The procedure makes 
use of wet oxidation of the sample followed by cxlrnciion of mercury in an 
organic solvent as a dithizonate complex; and finally the colorimetric deier- 
miualion of the complex itself. Selectivity far mercury is obtained by adjust- 
ing the conditions of the extraction. This method has a sensiliviiy of about 
0.5/ig of mercury.^ 

TfTRlMETWC METHODS 

Inorganic mercury compounds can be titrated directly using BDTA with hex- 
amine as a buffer and xylenol orange or niethylthymoi blue as indicators.^* 
Merctiry can also be detennmed by preripitaimg the mercury as mercurous 
chloride and, after reacting the precipitate with concentrated hydrochloric 
acid, water, sod carbon tetrachloride or chloroform, titrating with standard 
O.iN poiasium iodate solution.^* 


ipounds 

are alky! salts, for example 
group of alkyl mercoxials 

ble m aqueous media than 
more soluble in lipids than 
fiuity of the mercurous ion 
: ion, the reactivity of txjlh 
red by the presence of Cl“, 
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I Cliromatography 

I 

j UQUID-SOUD CHROMATOGRAPHY 

] A method of separating inorganic and organic mercury, on an alumina 

\ . column after extraction with dithiaone, lias been developed.^^ This method 
I' allows inorganic aod organic mercury to be separately delerrained at leveU to 
I 0.02 parts per milHonfppm). 

i OAS CMROMATOOKAf-HY 

I Inorganic mercury in biological materials can be measured by isolating it as 
i Mefig after rejw--tion with tetnmiethyf Jin. Total mercury metwery ranges bet- 
[ ween 75 and 90 per cent and is assessed by using appropriate “*Hg-labeHed 
\ compouncls for liquid scintillation spectrometric assay. Specific gas chromato- 
I graj^c conditions allow detection of merctuy concentrations of Ippb or 

I lower.'* 

j HIGH reRFORMANCE LIQUID CHROMATOGRAPHY 

5 IfPLCis one of the more recent techniques used for the determination of 
1 small of organic mercury compounds. It »s advantageous for the 

\ separatiotfof organic mercury compounds because even unstable sampies are 
I not de«>mposed and so can be detenotned quantitatively. Using an atomic 
I absorption spectrophotometer and eluent vaporiring system, a higher sen- 
I sitivity 15 achieved.^ A rapid and sensitive method for the deteiTnination of 
I PMN was develt^ped’* using a silica gel column witlt fiejcane/'ethanol as the 

I molale ph^se. The deterfion limit was about 1.5xl0''^g per I. The method is 
I 
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applicable to eye-drops. There arc abo meOiods for determining thiomersa! 
nsinz HPLC.^’*^ Kadial contpression separattra) has been validated for the 
deterroiliation of ihiomersa!/^ with excellent resotatioo and analysis times. 
The detection limit is estiniated to be0.t3ppi». HTIXI is reliable, rapid, ai>d 
seasiiive btn it Is somewhat more expensive than the compl^jrfjjtnctrlc and 
tUra;lo{i roerhods.^ 

ELECTROPHORESIS 

High-voltage agar gel electrophoresis is a method described^ fr>r the separ- 
attofi and raicjobioJo^cal detection of preservatives ia pharmaceutical and 
cosmetic products. ?MA, PM?^, and tbiomcrsal can be detected in low 
concentiations. This method is very .slow but fajdy cheap.^ 

Spectroscopy 

ABSORPTION SPECTROSCOPY 

Spectrophotometry is used as the final step in many aruilytica! methods. 
ATOMIC ABSORPTfON SPECTROMETRY 

Many atomic absoiptiuu speclrojwciry techBiques u^cd for lire dcfci minalion 
of mercury are based on the method described by Hatch and Oti'^ in which 
mercury can be racasured down to one part per billion (ppb) in solution. The 
procedure involves oxidative liigesticn and wet-ashing, followed by 
reduction, tcratioiix and Tneasurement of the mercury-vapour absorption, 
through the quartz cell of ao atomic absorption tpedrometer. The procedure 
is free from interference by organic matter or other volatile constitticois of 
the sample. This method is popular, fast, sensitive, and very accurate. Its 
detection limit is Ippb. A flamcless atomic-absorption spectrometry 
teduiique for measuring mercury io fish homogeoates^ has also been 
described for PMN In pharmaceutical preparations.^ The method is rapid 
and sensitive cod Uiere is no matrix interference. Other cold vapour tech- 
niques to itsay organic compounds m vaccines nsetl in veterinary medcinc^’ 
and In vaccines and globulins^ axe also available. 

Badiocbeoticai methods 
ACnVATlON ANALYSL'? 

There are two forms of this method, the radiochemical separation form cod 

the purely instrumcmai fonn. Neutron activation analysis involves placing a 
known amount of sample into a container and subjecting it to ncutroa 
bombardment along with a mercury reference luaterial. The induced 
radioactivity of a»>d is the basis of this method.’^ It is a 
reliitble, efficient, and highly specific method, with a detection 6mit of 0.5 p-g 
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pet g; it has no reagent blank and {.s independent of the ehcmica! form of ibe 
element, 'fhe disadvantages are that k is slow, expensive, and cannot be 
= adapted for field use, because special radiation facilities and data processipi 

, are required. The method measures totsil mercury; consequently, to differeni- 

j iaie <xgonic njeicury compounds from imjrganic salts or from the elemental 

I form a suitable solubility test in an organic solvent is a simple and adequate 

complement. 

} 

I TRACER ANALYSIS 

i Tl«s ntciliod involves the use of a tagged pbenylmercuric salt and is useful for 
i monitoring the behaviour of preservatives during storage but it is not suitable 
i for routine analyses. 

; ISOTOVB EXCHANGE 

? This method also involves the use of a tagged phonylmercuric salt for routitia 

■ analysis but is expenrive and less rapid titan other methods desSTribed. 

Electrometric methods 
i PGlENTlOMETRiC TITRAHONS 

j A simple assay has been developed,""* for the measurement of small amounts 
: of mercury salts in aqueous solutions in which the end point is detected 

5 poicntlomeiricaUy using an electrode sensitive to iodine ions. The technique 
• is rapid, sensitive, and cheap and can detect concentrations of less than 
j 1 ppm. Some active drug substances, however, may tntftffere. 

: polarooraphy 

j Many autliors have shown that mercurous and mercuric ions yield welb 
j defined diffusion currents that arc directly proportional to the concentration 
! of the mercurous or mercuric salt.^^ 

: AMPEROMETRIC TITRATIONS 

i COirLOMETRV 

I ITiese methods are not widely used. 

Microbiological assay 

tr. ' 

hficrobidfogical assays arc useful for measuring the antimicrobial activity of 
the organic mercurial preservative in biologicsl products such as vaccines, 

Pharmacologv Pharnriacokinetics 

The absen-ption, distribution, and excretion of mercury in organic compounds 
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is dependent on the physicochemical characteristics and the extent of in viva 
conversion to inorganic mercury. 


Absorption 




Organic mercury compounds are absorbed more completely from the gastro- 
intestinal tract than are the inorganic salts, because they ‘are more lipid- 
soluble and less corrosive to the intestinal mucosa.’ Between 90 and tOOper 
cent of McHg compounds is absorbed from the ga^^ntestinal tract,’-*’"’ 
whereas absorption of phenyl mercury, like inorganic ccHspounds, is con- 
siderably lower.’® Organic mercury compouods present in vaginal jellies are 
easily absorbed and retained in the body.** Fungicidal orgaaic mercury 
ointments have led to percutaneous absorption, bu|: adverse eiSects may be 
partly due to inhalation, as dkyl compounds ate volatile. 


% 


T 


Distribution 

Organic mercurials are distributed mote evenly and widely throughout the 
body tbaii are the inorganic salts,’ but as they undergo biotranrformation, 
with splitting of the carbofl-inercmy bond and release of inorganic mercury, 
their distribution pattern becomes similar to that shown by the inorganic 
mercury compounds. In a comparative study,*’ it was shown that Ibc toxicides 
of organic compounds were directly related to their raie ._of breakdown to 
^ yield inorganic mercury , therefore suggesting that inorganic mercury was the 
toxic agent, inluafiy” the liver and kidney have the highest conceniraiions of 
mercury, with about 50 per cent of the body content in the liver.*’ In the liver 
mercury Is contained in lysosomcs/peroxysomes.*® U is (hen concentrated in 
the blood, brain, hair, and epidermis. *’•*’ Of the amount present In the body 
a significant portion is in the blood.** where SK) per cent enters the red blood 
cells and its concentration in them is about five tunes higher than in plasma *’ 
(wlifch is ia contrast to around 50 per cent following exposure to inorganic 
, mercury). Red cel! analysis for McHg is, therefore, a reliable diagoosilc index 
of absorption. TTic amount In plasma b bound to albumin,®®"’ and there Is 
evidence suggesting that it b bound (o glutathione in red cells.** Norma) 
blood levels of mercury are generally below I ^g per lOOml, (he upper limit 
being about 3 /tg lOOml. MeHg is deposited ia hair, the hair:bIood ratio being 
about 280;l.” lo an unexposed population of city dwellers the range of 
mercury concentration in hair was found to be 0.16 to 1.02/<g per g,*® which b 
lower than the normally quoted range of 0.3 to 4.0 and lower than 10 pg 
per g which was stated previously to be the normal human level.*’ In general, 
hair coiKxmtraSons over 150f4g per g (ISOpfro) are associated with toxicity.** 
The upiake into the brain is delayed.” and after chronic exposure about 10 to 
IS per cent may be localiasd in the brain; more recent findings suggest that 3 
to 7 per cent of the total body burden accumulates in the brain.®* Investi- 
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gaiiojK in monkeys showed that the brahi to blood ratio is dose-dependeru 
and at high blood mercury levels the brain leveli; are dlKproportionatefy 
higlHif.**'® The highest uptake in the nervous system is in the sensory ganglia; 
oigunk: mercury is RKwc selective for neurones than for gUa and other satellite 
cdls When the Minatnata autopsy samples were analysed by electron 
microscopy methods, mercury particles lO^m or less ir» size were- located in 
the cytoplasm of nerve cells, astrocyies, amJ cndotheUal celis.^ 

In contrast to Inorganic or phenyl mercury conipmi nds, MeHg compounds 
pass through the placental barrier readily and can accumulate in the fetus.®^ 
1116 average mercury concentration of fetal eiytbrocytes is about 30 per cent 
greater than maternal values. Differences in haemoglobin composition favour 
(he acctunulation of MeHg in fetal blood and, therefore, the fetu-s is more 
susceptible than the mother (o poisoning.®® In man, the brain mercury con- 
centration appears lo be do-se-dcpendisut; the fetuse-s of women with average 
mercury e.tpo$«rc have been fourjd to have brain concentrations not signifi- 
cantly different from those of average adults, which indicates that under or- 
dinary circumstances the fetal braia is not exposed to mercury levels grealcr 
than adult values.®’ Detailed uivesUEation'*’ of mothers and their uifauts 
showed that MeHg is transferred into milk, which was shown to contain 5 to 
6 per cent of the mercury concentration of tnaiemal blood. C^nttmied in- 
gestion of breast milk for a period of months or years was shown to lead to 
substantial levels in llie suckhng infant k the outbreak in Iraq. 


Biotransformation 

McHg has been shown to be converted to inorganic mercury experimentally» 
by cleavage of the carbon-mcrcury bond. This has alsf> been confirnned in 
human tissues. The rate of conversion is less ihas^ one per cent per day and 
accounts for the prcserjce of inorganic mercyry in the body after dietary 
intake of MeHg. Raised levels of inorganic mercury as well as MeMg in hair 
were noted iu the Iraq outbreak, where exposure was exclusively from 
MeHg.*^ Biotraiisfomution of organic mercury was studied in the rat®* using 
^Hg'labclled methyl mercury chloride and measuring the amount of organic 
and inorganic mercury in the brain , liver, kidney, red blood ceils, and plasma. 
Mercury in the blood was almost totally bound in the red blood cells, and the 
bloodrplasma ratio of about 300 did not change significantly over the period 
of 50 days^ testing. Inorganic mercuiy was detected in plasma, brain, and 
organs involved in excretion. The inorganic mercury fonn s redistributed in 
oxg«is, as Occurs following injection of iDorganlc mercuric saiK; biotians- 
fonnatioA is therefore impcrtani in the excretion of mercury following 
exposwe to an organic compound. The delay In the appearance of the central 
nwous system effects cotUd not be explained by the accumulation of 
inorganic rowcmy in bram tissue, as this fracHon was in the lange of 1-4 per 
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cent and practically all the mercury ir» brain was in the organic form. The 
uptake and release of mercury by brain tissue was much tdower compared 
with changes in bloud levels. The brain level dal not leadk its peak until the 
sixth day and fell only by 25 per cent in the following 10 days, whereas the 
levels in the blood and plasma fell by 55 per cojt and 45 percent resj^ec^vely. 
The maximum renal levels of organic mercury occurred on the second day 
and fell by about 50 per cent from the second to the tenth day, as did the 
levels in whole blood and plasma. The amount of inorganic mercury gradually 
increased to a maximum level on the 30th day when it accounted for aixmt 90 
per cent of mercury in the kidney. 


Excretion 

.When mercury transport pathways through the gastrointestinal tract were 
investigated after exposure to ’'’•‘Tlg-labellcd McHg salts in rats,*” mercury 
was excreted in bile majnly as methyl mercury cysteine, and was rapidly 
rcabsojiTcd. Some MeHg has been found in a complex with glutathione in the 
cytosol and in the bile. Recently, in vitro conversion of methyl mercury ^uta- 
thione to methyl mercury cysteine by bile enzymes has been demonstrated.^® 
Shed intestinal cells are the main faecal mercury source; these cells, however, 
contain less inorganic mercury than the amount in faeces. McHg bound to 
structural proteins in these cells releases jr»Qrganic mercury formed by lower 
intestinal microbiological action. Biliary excretion is increa.scd by pbeno- 
barbitonc.’’ Elimination of organic mercury compounds from the body is 
slow but accelerates during the first 30 days after exposurc.^-^ Excretion is 
majnly through the faeces; less than 10 per cent of a dasc appears in the uxine. 
Although MeHg is excreted mainly through bile into the intestine, it is almost 
immediately reabsorbed into the blood^ and it is this process that partly 
accounts for its lengthy presence m the body. It cun, therefore, accumulate in 
the body in proportion to dietary intake as has been demonstrated by measur- 
ing blood mcrcuiy levels in fish-eating populations in Sweden. The biological 
half-lifc has been shown to be about 70 days in human volunteers; this 
corresponds to an excreilo;) rate of about one per cent per day of the total 
body burden. The accumulation of the organic mercury compound in the 
red blood cells effectively traps it in a form not available for excretion. The 
slow rate of metabolism does not allow the (nganic compound to be converted 
to a form where the red blood cclhplasma ratio would allow more rapid 
excretion. lo contrast, aryl compounds of mercury also accumulate in (he red 
cells but they are rapidly converted to inorganic mercury with corresponding 
changes in red blood cclhplasma ratio.^^ As a result the body burden o{ 
mercury declines much more rapidly than after exposure to MeHg com- 
pounds. The upper limit for excretion of mercury in urine is 25^6 l«=r I. but it 
is not a reliable indicator of blood MeHg levels.^ 
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Aciion and toxicity of fnorcurial dfuretics 

At the time when oi^ganic mercuruU diuretics were introduced iL was thought 
that diuretic effect was! by the release of inorgattic mercury in the kidney. The 
so-called ‘mercuric ion* hypothesis received strong but direct support from 
studies in dogs.^ Clai ksoo and ct^leagucs'’-’ demonstrated in the rat that renal 
levels of mercuric ion correlated with the onset of diuresis. This ba.sis for 
action of organic mercurial diuretics was also accepted by Kazantzis^'’ ia bis 
review of the effect of mercury on the kidney. The tnechanism involves con- 
centration within the kidney and release of small amounts of mercuric Ions in 
the proximal tubular cells which, dependent on iutracellulsr pH, depress 
rcabsorptioa of sodlutn and chloride and excretion of potassium. These 
compounds are acid-Jabiie to facilitate rupture of the csirbon-mercury bond. 

The advantage of organic metcuriaLs over inorganic compounds is that they 
are rapidly excreted by the kidney. They can therefore pfoduer. reversible 
functional changes m the rerwd tubule with minimal danger of producing 
pathological lesions in the kidney or elsewhere in the body.’® About 50 per 
cent of injected mercury can be recovered in the urine within 3 hours and up ' 
to 95 per cent within 24 hours; therefore very little appears in the bowel. 
Excretion is retarded in Individuals with impaired renal fancilon.^** 

TpxFcclcgy 

Experln^ental toxicology 
Acute studies 

The LDso lies between about 10 and 40 mg per kg body weight for all compounds 
tested, including inorganic mercury, aryJmercury, alkoxyalkyl, and alkyl- 
mercury compounds.” The LD^e of the different type.s of mercury coBi- 
pouDds when given in acute massive doses are similar because mercury in any 
chemical form wHi denature proteins, inactivate enzymes, and cause severe 
disruption of any tissue with which it comes into contact in sufficient con- 
cemration. The signs of acute toxicity usually consist of shock, cardiovascular 
collapse, acute renal failure, and severe gastrointestinal damage.” 

Subacute and chronic atu^'es 

;PMA when fed (o rats for long periods resulted in renal changes similar to 
those of rae/cujit^ chloride because phenyl mercury compounds are rapidly 
cony^ed to mOrganic mercury In animal tissues. 

Dosw of all^lmeixury corapoonds josufficient to cause neurological signs, 
caused a decrease in rat liver mixed-function oxidase activity, due to in- - r 
creased degradation rate of cytochrome l’-450 in vivo. MeHg also depressed 
the activity of enzymes dependent upon cytochrome P«450.’^ In rats, MeHg 
can produce kidney damage, shown by tubular degeireration in the distal 
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eoriraJtted tubules after daily dosing for otft Wlh'lower doses, 

functional renal damage occurred without signs of neuicrfo^cal dysfunction, 
it was suggested that the ren^ effects were doc to laoi^mc mercury formed 
from MeHg w vivo.’® In animal studies, Uie ueurolo^cal effects w.tte shown 
to fae sensory and of wide distribution when the uiimafs word exposed to 
methyl mercury iodide and methyl mercury njlrate.** The effects were similar 
whether the compound was given by ingestion or by inhaiatioa. There was a 
Isieitt period between exposure and the dcvelt^rment of neuruJogied 
symptoms in rats and the monkey. The symptoms were principally severe 
ataxia with Joss of position sense and muscular co-orSnadtJU. The ruonkey 
received comparatively much smaller doses than rats, suggesting that pri- 
mates may bs more susceptible to organic mercury compounds (in rats the 
paripherai nerves and postericjr. spinal roots were affected first, ard the 
posterior columns aitd the granular layer of the middle lobe of die cerebellum 
later). 

Further studies^ have shown sudden risual disturbance in monkeys given 
low doses of MeHg for prolonged peritxte rcsujtcd^in gradual conslricticw of 
the visual fields, impaired motor co-ordination and possibly sensory 
disturbances. More recently, monkeys exposed to low levels of MeHg from 
biith were shown to have impaired spatial visual function compared with 
control As no overt signs of toxidiy were found, the investigators 

5uggc$ted that impairment of acuity may be a more sensitive indicator of 
exposure than constriction of the visual fields.®' Neurological damage has also 
been demonstralfid in the mouse, rat, ferret, and dog from chronic 
ingestion of MeHg compounds. Similar peripheral sensory changes were Uter . 
followed by centnU nervous system changes as described above. Other 
worken have noted, in the brains of animals given large dosc.s of MeHg, a de- 
' cretwed uptake of tmtino acids before signs of poisoning become apparent.*’-*® 
Damage to the blood-^rain barrier, has been observed in rats as early a s 12 
h oars after a ^se of MeH g.^ If si milar dtanges oo^r in ma n then signifimnt 
damage to the cen tr al and peri phe ral nervous system could tak e pla ce before 
the a p^arance of ciioicai leatuces . Recent work has attempted to idemily tire 
ultrastnicturai effects ^^orgaoic and orgarac mercury in rats following 
intracerebral mjeetjon.® The changes which followed, over a wide range of 
concentrations of mercuric chloride and MeHg. were ide.ntical and resulted in 
[-neuronal necrosis characterized by a progressive toctease in cytoplasmic . 
volume. It is suggested that the neuronal swelling was the result of Quid entry 
secondary to tlie inactivation of enzymes such as membrane ATPase. 
Others**^ have dcmonstraicd identical dvanges in rat brain foBowitig oral 
dosing with both mercuric chloride and MeHg: therefore, although both 
types of mercury are neurotoxins, it is suggested that it i-s the reiative case 
wi^ which organic mercury enters fee nervous system rather than any 
inherent neurotoxicity due to the presence of the methyl radical that accounts ; 
f OT its sev ere neurological effects. ' 
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Mutagenicity 

Mercury compounds have vs 
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In Japan in the middle and late l9.‘?0s at Minamata, and again in 196.‘i .»< 
Niigitft, mass poisoning of Gshcrnicn and iheir families ocouned following 
consumption of ',slky!iriercufy-contammated fish and seafood.'® In each 
episotle, a jaibtlc rorewaroifig of Ihc impending disasicr wiis the strange, 
erratic behaviour of tlie toca! tats who had eaten dead seafood washed ashore 
or had been fed contaminated seafood. An outbreak of MeHg poisoning in 
cats was reported in Ca.nada following the coiwumption of fish from a river 
that had been severely contaminated with mercury discharged from .'J 
chloralkali plant. One cet deveSoped acute neurnlogic.il effects with an ataxjc 
gait, other abnormal movement.^, una^ntroUed howling, and seizures. T1«c 
total mercury analyses showed high levels in ad tissues with 16.4 tng per kg in 
Che brain.** In looking at tie differential toxic effects of mercuric chloride and 
methyl mercuric chloride on a freshwater alga the organic mercury salt was 
found to be highly toxic.*® It was suggested that the differing toxic effects 
were due to the amphophilic nature of McHg favouring interactions with 
lipophilic cell structures, especially cell membranes. 

Mercury compounds have been shown lo have haemolytic effeefe on 
human, sheep, and rabbit erythroc> tes.*' ^-chloromercuribcnzoale, ethyl- 
cnerciirie chloride, and tbiomersal lysed hutnuo and sheep red cells less 
rapidly than rabbit cells, btU this effect was less than with mercuric chloride. 
It ms suggested that the lytic ability was due to the number of free positive 
charges; the inorganic compound has two free po.sittve charges; yj-chloromeo 
curibenzoale and ethyl mercuric clilorkic have one free positive diarge. 
These are more potent ihari thiomersa), which is thought to release a free 
positive charge in the presence of tissue sulphydryl groups. It is suggested that 
hacKiolysis involves the formation of a chelate or co-ordination complex of 
the mercury ion with a reactive group on the surface of the red cell loembrane 
causing instability and subsequent lysis. 

Recent work on rat plaidets^ has den-jonsfrated that PMA affects both 
platelet membranes and intrapUiteJet mechanisms. Methylmcrcuric chloride 
induced platelet aggregation as an ADP-independent platelet stimulator. The 
rcaulK suggest that these orgaiuc mercury compounds could affect Uood 
clotting mechanisms. 

Mutagenicity 

Merciuy compounds have varying effects on genetic material. Ail compounds 
are adeve^^ C-mitotic agents although the effect of organic coR-jpounds is 
mu<di grt^er than that of inorganic. Alkyl and phenyl mercury, compounds 
also cause dirotnosotns breakage and to a lesser extent point mutations.*^'®^ 
The genetic activiry of mercury compounds was first demonstrated when elhyl 
mercury i^iosphate, afiingktde, caused disturbances ofrmtosis and polyfdoidy in 
plant cclls.®^ Since then further experimental work has confinned C-mitotic 
effects on tissne cultures of IIcLa cells with various organic mercury com- 
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pounds.^ Meihyl mercury cUoridc has been shown to cause c&romcsoitie 
stfckinras and dumping leading {o reduced mitotic dtviskwis.^ MeHg has 
induced innctivation of the spindle fibres during meiosis, resulting in chro-, 
mosomal ejects hke those induced af mitosis. MeHg has also ca^ed an in' 
crease in sex-linJced rectssives, that is XXY nondysjunctioa, in tfrisophila.^^ 
Raroel, in hi.s cxpertinenis with DrosophSa melemtgaster, showed that these 
effects could be detected as genetic abnormalitiw in tile erff^riag of these 
fruit fJks. From bis study of tbc effects MeHg ofl the rqwir of radiation- 
induced chTon»o.wme breaks be assumed that the chromosome breakage by 
MeHg was due to its action directly on the chionrosome rej^ir and DNA syn- 
thesis.^ Ramci's work provided evidence that wganic mercurials can cause 
genetic aliemiions by two differem mechanisms, one resulting in ciiromo- 
some aberrations and another in chronosoihe loss following spindle 
inliibkioB. It has been sliown that in vitro dimethyl mercury at high concen* 
7)16 (ration caa ct»mp}«ely inhibit meiotic divi^on in mouse ova, and at lower 
concentrations it can cause chromosome abnormalities.^ No immediate or 
deiay^d effects could be demonstrated m vivo; it was therefore su^ested that 
the mouse ovum is proiecied from the cdlular effects of excess mcrcyry. 
possibly by the zona pellucida. tbe vitelline membrane, or even die follicular 
cells.^ Fertility studies in mi«j have shown, howerver. that MeHg affected 
^ spermatogonia] and premciotic cells as well as early spermatid*; these effects 
' were attributed to its levels in target cells and to Its inhibition of ^rm- 
atogonitii DNA synthesis.’®’ It lias been shown that MeHg consumed by cats 
in their diet is distributed lo the gonads.^*^’ and also that dose-rclatcd re- 
^ duction in mean litter size per pregnancy occurs after male rats are treated 
^ with methyl ntercury chloride.*®* 


On looking at the placental transfer of meictnic chloride. RMA, and methyl 
mercury acetale in mice, the latter compound was found to be the most earily 
iranrfwrcd whereas the two former compounds were blocked to the same 
degree jujd only traces reached the fetus,** confirming prevkxis work. VMA 
introduced either intravaginally or subcuiaoeoasly in inice was shown to be 
teratogenic;'®* the abnormalities were confined lo the central nervous system. 
Similar ffttdings were obtaired for ethylmerairic phosphate. In mice MeHg 
crossed the placenta readily and the mercuiy concentration in fetal ery- 
throcyte was 30 per cent higher than in maternal i«d cells.^ Again, when 
pregnant rats were exposed to a sirjgle dose of MeHg this restated m a four- 
fold greater concentration mercury in the fetal brain than in the matemal 
brain.'®* 

Various doses of mercuric acetate and PMA adniiiustered inlravenously to 
pregnant golden hamsters on the ciglilh day of gestation exhibited a dclaycrJ 
growth rate In fettles, at»d resorption rates vvere significantly higher than in 
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Carcinogenicity 
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controls.'®* Bxcnccphaly, cnecphalococic, nnophtlialmia, micrognathia, cle(£ 
lip and palate, rib fusions, and .syndactyly were oijscrvcd in the fetu.$e-s of 
treated females- The maternal effects were weight lo.ss, kidney lesions, diar- 
rhoea, slight IremOr. and somnolence.'®* In another investigation, einbryo- 
Ictha) effects and club foot and hydrocephaly were noted in the hamster.^'"* 
MeHg has also caused cleft palate in mice;'"^'"*’ embryolethsl effects and 
especially cleft palate were noted with higher doses. It has been sug- 
gested that impaired protein synthesis delays palatal closure."® Cranial, 
facial, and limb abnormalities were seen less frequently.'®’-"' Dose-related 
dysinoiphogene.sis and growth retardation has also been demonstrated in rau 
with methyl mercuric chloride, and similar patterns of abnormalities with 
major ones in the central nervous system."’ In these investigations the 
incidence of malformations was dose-related and depended on the timing of 
the exposure in relation to organogene.sis. Acute placental transfer studies In 
the monkey have shown that MeHg i.$ transported more rapidly to than from 
the fetus."’ When pregnant monkeys were given 12-14 weekly doses of 
MeHg at l>.5-5.0mg per kg, at this low dose the mothers remained well but 50 
per cent of the felases died; one of the survivors, which survived for one day, 
had .syndactyly and low birth weight and the other was born with paralysed 
hind limbs and died after 4 months. At the higher doses of 2.5 mg and 5.0 mg 
per kg per week, the mothers developed typical signs of mercury poisoning 
and the fetuses aborted."’ 

Delayed teratogenic effects have also been demonstrated. Mice exposed to 
a low level of MeHg during primary organogenesis have been shown to 
exhibit postnatal behavioural deviations,"^ "* an d imniunolorical deficits not 
apparent until later in the lives of the offsprine P ^ Premature death was also 
notccfTMice exposed to MeHg both in utero and neonaialiy, through treated 
mothers’ milk, showed diminished hepatic metabolism of cortisone due to a 
30 per cent loss of liver mas-s."’ Disturbances in carbohydrate metabolism 
have also been reported in rats."* Fetal, newborn, and postnatal anirnaJ.s 
from Mellg-treatcd mothers were investigated; fetal rats showed decreased 
concentrations of plasma glucose and liver glycogen concentrations and a 
lower hepatic glucose-6-f*osphatatse activity compared with control animals; 
in newbor n rats there was impai red glycogen mobilizarion accompanied by 
s^ere Efpogiycaemta; ^ ^tnatal ^t^xhibited higher liver glycogen 
cohreplration -and decreased body weights compared with controls. Adult 
male raL? exposed prenataUy~to MeHg demonstrated depression of hepatic 
cytochr<^e>P-450-dependeat mono-oxygenase systems."^ This effect was not 

seen in immature male or female rats or in adult female rats. Detailed .studies 
showed that this latent teratogenic effect appeared only when exposure to 
MeHg occurred during early fetal development. 

Carcinogenicity 

No infonnation on carcinogenicity was found. 
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Human toxicology 

Mercury in aij forms is known to be toxic to humans. Some fotros, however, 
are more toxic than others as it is the chemistiy of the mercury'Containing 
molecule that determines its biotransfonnution in the body. Alihoughjpoison' 
ing by inorganic mercury has been known since ancient tunes, the tfcnsider- 
ably greater toxicity of orgiinic mercury compounds has only been recognized 
more ceceotly.’^ From the toxicological ^andptrinl organic mercury com- 
pounds can be divided info two cla£S«: (1) those that lend to break down 
^ readily in the body to yield inorganic meicury, and (2) those in which the 
integiiiy uf the carboji-raercury bond is n>aintaii>ed. In class I, Uie aryJ 
organic mercurials, for example PMA. behave more like the inorganic com- 
pounds. Jn contrast, in class 2, alkyl mercurials, that is, the methyl and ethyl 
organic compounds, arc very tox ic. They may be absorbed from the lungs, 
from the gastrointestmal iraa. and through ^ skm. and repeated exposure 
V . even i n small amounts le ads to irtevsrsibie damage to localized areas of the 

central nervous system. 


Gastrointestinal cftects 

Both aryl and uJkyl sails are irritant lo mucous membranes and when taken by 
nsouth cause nausea, vomiting, and abdominal pain.****^^' If inhaled, ihey 
produce a-sca^tion of diyncss and imtation in the nasopharynx and month, 
wliioJi can be followed by blistering. With more intense exposure, severe 
diarrhoea may occur. A metallic taste is noticed with pbenylroerairic com- 
pounds, and within 24-36 houi-s stomatitis develops with unpleasant breath, 
sore gums, and excessive salivation. The gum margins later become dis- 
coloured. Alkyl mercury compounds caiue little if any salivation or 
siomatitis. Dysphagia has occurred rarely, as has mclacna.'* 

Metabolic eftoefr 

If the vomiting and diarrhoea are severe, profound shock may occur. Fever, 
nausea, and vomiting may follow intravenous administration of organic 
mercurial diuretics. 



,P 


Cardiac involveineni 
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Hepatic effects 
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Renal effects 
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Resph^tory effects • 

Inhalation of alkyl mercary compounds causes irritation of raucous mcm- . .-r" ' I>erina(ologlc»l eRfects 

brancs of the nose., mouth, and throat shortly after expostire, which usually , ’ v? - • jjpd alkyl salts are also ii 

disappears when exposure ceases.*^** Vapours of the salts easily penetrate the . ‘ .b •• PMA are much less volatile fc 
lung alveoli and about 80 per cent Is said to be absorbed.*-^ Vrith exposure to cause blistering of the si 

alkyl mercury salt aerosols, the absorption rate is dependent on particle sia; , lumbermen who were sprayin 

and the rate of deposition of the salt in the r^iratory tract.'^ Inhalalfon ’ phale onto newly cut wood, th 

usually accounts for some absorption from topical applications to tlie skin. 'V. ' after several houi^ redness aj 
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Cardiac involvement 

Cardiac effects are uncommon but in severe- cases some change.? have 
noted, namely, an hre^Jar pulse, someitmcs with bradycardia. Electro- 
cardiographic examination showed fretjueat ventricular ectopic beats, pro- 
longation of O-Tiiiterwal, depressicM* of the 55-Tsegmenc, and Tinverslcwi.** 


Of IQ subjects exposed to phenyl mercury salts, 4 showed evidence of Bvet 
damage, is that they had clinically enlarged livere and mild jauDdicc, but it if 
iHJt certain whether they had also been exposed to other substances.**’ 


Although organic irercurials are considered t£> be less toxic to the kidney than 
inoTganie compounds, they have also been shown to produce atbuminuria, as 
reported Totlowing exposure to PMA sprayed on skin.^*^ and also wiih ethyl 
mercury poisoning.*® Methoxycthyl mcicury coB^unds have caused renal 
damage togedier with other systemic effects.^* *^ The neplirotic syndrome 
has been reported in a patient following exposure to an organic mercury seed 
dresrtog"^ and during Mersalyl tlienipy.*^-*** Liiiially, evidence indicated 
that the proximal tubule alone was affected but later reports also demon- 
strated glomerular damoge,'^^'^ with thickening of the capillary basement 
membrane. Similar chaages were reported following the ingestion of 
inorjanic mercury-coutaining preparations or following^ their topical use for 
psoriasis. It was suggested that these d^snges rcpfescnted an ubaoimal 
imm une response to the memurial compound rather than a direct toxic effe^ 
ou the tubule. Kazantzis'^ stated that it was very likely that a gioroemlar 
{estdtTwaV involved in all these cases of nephrotic syndrome an<3 it was 
reasonable to attribute this to an abnormal immune response, relating to a 
niercury-protoin complex. Untoward ienmediate fatal and aon-fatel reactions 
To'mHnvSiuiDradifiTmsnatioD of organic mercurial diuretics arc considered to 
be a result of an allergic response. Because of rare instances of fatal 
ventricular ribrillatioii. the iiiiravenuus route was discontinued,’’" 


itaiion of iuuq^us nv;m- 
e:^osurc. which usually 
salts easily penetrate the 
bed. Wit h exposure lo 
■jdent on partklc size 
t«^y lirict.**’ Inimlaiion 
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DermaWe^kal effects 

Aryl and alkyl salts arc also irritants to skin. Acyl compounds, for example 
PMA, arc much less volatile but have strong corrosive action arid will ihere- 
fore cause Wi.sieru»g of the skin. In a series of 42 cases of toxio effects in 
li'nibcvioen who were spraying a fungicide containing ethyl merciny phos- 
phafc onto newly c«t wood, there was no immediate veaciian on c!>ntact, but 
after scveial hours ralness and swelling developed, the skin fsk hot, and 
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blisters appeared.’^* Ilie lesions, which were slow to heal, appeared similar to 
bums. Similar lesions of the hands have hcen mc^oioacd in wjdccrs Who 
handled phenylmercuric salts. Fungiddal ointments or solutions containing 
tiiethylaiefcuiy thioacetamide caased four cases (two lataQ €i p<»soning In 
Japan.*^ Ihe topical application of another oigatuc meratd^r '^ercuro' 
chrome, has resulted in severe adverse effects in young iofaBts aad^duits. In 
13 infants, the tc^icai application of meicurodM'WM for the con- 
servative treatment of omphalocele caused pink urine, reddening of the skin, 
sdcrama, progressive oliguria, and central ncrvwis system distuthance. In 
another case, mercurochrome applied to an infected omphalocele resulted in 
eKieieivc vesicular lesions and death in an ll-day-old A 2% 

solution had been applied for 4 days but when fever and butous lesions 
appeared 0,5% solution was used instead. Serum mercury levels were found 
to be 84 ftg per KKJ snj. Further neonatal deaths have been re|s>itcd in similar 
circumstances. In a recent case, four apfdicah’ons of 10% mercurochrome 
to an omphalocele resulted in death of a ncwbom baby, reported to be caused 
by bradycardia secondary to renal failure.*^ Scrum mercury levels were 
rai.sed to 260 ,ug per lOOflil, and electron microscopy of proximal con- 
voluted tubule showed mitochoadiia! rtucrociystalline aggregates identica] to 
tlwse seen in animal models of incrcury-indaced rcrral failure. 

Lethal n^ercKry poisoning foliowing the application of mercurochrome to 
second-degree burns coverini over 30 per cent of the body surface area has 
also been described. Urinary mercury levels were raised 100 rimes above 
normal levels. Qinical signs of stomatitis, gJistroentcritis, and haeraorrbagic 
enterocolitis were noted. Polyuria followed by anuria occurred, jis wdl as 
severe certral nervous .system disturbance. A recent report of toxicity 
follovwng the use of mercurochrome for the treatraenx of petrol burns In a ^ 
ycar-o!d lends weight lo the need to consider the efficacy of such'" 

pftjducts in nslation to tbcii serious adverse effects. Intravenous adtninis- 
tiaiion of organic mcrairial diuretics*'' may be followed by flushing, piuritps, 
urticaria, and exfoUatrve dermatitis, together with other general effects.- 

Penetratlon of mercury from opliihalmk preservatives 
1 t% .1 rh'/fy fn uuim uuic poucuw wcro cxposed lo thlomersal, 

the cc«ccntratio£js of mercury iu the aqueous were fourxd to be similar to 
(hiJKe reported to produce systemic effeos by organic mercury, used 
at a conce:ntiatipn of 0.004% may lead to mcicufialeutu;, which im a brownish 
granular discolouration of the anterior surthcc of the Jens.’** 'ITjlomersal is 
more soluble and stable and is utdikeiy to lead to deposition of the reduced 
otctal. Topical application of thiome-rsal to rabbii.s had no toxic cffeci,s 
observable by ^ectron micro.scopy; but cailinuous perfusion in vivo with 
0.0004% thiomersai iocieased corneal permeability wiib loss of surface cells, 
aitil at 0.01% en dothelial perftision caused Irrevcfsi hlc damage with cornea! 


.. 
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sweping^ . Soft lenses soaked in 0.01% thiomersal produced irritation and 
conjunctivitis in rabbits after 7 days, ft did not influence tear-film wetting of 
the cornea or wmrnct jhs itafrjij jy jha tear film itaclf. An instilled 

eye-drop disappe^ within 30 seconds, and as most ophthalmic preparations 
are instilled four times daily the ocular contact time is about 2 minutes. With 
soft-contacMens wearers, however, exposure can occur for several hours daily 
and therefore the risk of developing adverse reactions is increased. PMA and 
thiomersal have been shown to be cytotoxic in human conjunctival epithelial 
cell culture.*^’ Although thiomersal has been known to cause both a 
blepharoconjunctivitis and a punctate keratitis in contact lens wearers,”- ibis 
appears to be an uncommon reaction. 


Absorption of niercuiy from the yagbia 

The use of PMA, PMN, and other compounds containing mercury as active 
ingredients in vaginal contrac^tives has resulted in significant absorption of 
mercury, as demonstrated by raised blood levels in women using vaginal sup- 
. positones containing PMA 0.4 mg over a 3- month period during which two to 
six suppositories were used per week.'*’ Hypersensitivity to mercury in dental 
amalgam fillings has been reported following previous exposure to a phenyl- 
mercuric salt in a contraceptive jelly.”* 

n sutrcciy by hyccvjo;< of goiiiiaa^lobulhi 

Thiomersal 0.01% Is also used os a bacteriostatic agent in commercially 
available gammaglobulin. The mercury content of the preparation is 50.3 fj^ 
per ml. Of 26 patients with hypogammagiobulinacmia who had received 
regular long-term replacement therapy with pooled human immunoglobulin 
G, and where the total mercury dosage received was in the range of 4-743 mg, 
19 had elevated mercury levels although there was no clinical evidence of 
mercury toxicity.'** No correlation was found between urine mercury level 
and age of ihe patient, dose of fgG, or duration of the treatment. In another 
report,'*^ a 20-year*old male with congenital agammaglobulinaeniia devel- 
oped sigits of acrodynia with pink, scaling, itching palms and solos, flushed 
chcxks, photophobia, irritability, a fine tremor, and paracsthesia of his 
fingertips, the only case known to have been caused by ethyl mercury 
exposure. The urine and blood levels of meicury were raised, 90 per cent of 
the meictirjtin the urine but only 50 percent of that in the blood being in the 
inorganic form, making it impossible to know which form produced the 
symptoms.'*’ In another case, thiomersal poisoning was reported in a 13- 
year-old boy who had received280mgof mercury over a d-nionthperiod from 
intravenous plasma supplements to treat protein-losing enteropathy, yet four 
other patients who had received belweea 3 and 210 mg mercury developed no 
acute .symptoms or signs in spite of excreting 50-600/ig mercury daily. 
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Marrew' suppression 

Aplastic anaeoua is alleged to have resulted from the a{^^icatk>n of 20% 
mercucochrcroe to two surgical opening and dect^>tia$ areas postr^rativeiy 
in an adult patient whose g^eat^/ raised Wood Mid urioe levels before death 
indicated absorpiion of mercury as the cause.** NeutKqjeDih was noted 
aniCHtg oihei abnormah'iies in 9 of 10 subjeste exposed to pheoy! mercury , . 
.'salts; the white cell count leturneci to normal levels following a period free 
froQ) exposure.’-*^ Mercurial diuretics have been d«s:fibed as causing 
throtnbocytepenia and agranulocyto^, but lio bonc-nuriow appearaoces 
Were included.*®-'^^ 

Centra! aervous system effects 

In poi.soniog by methyl and ethyl organic mercury compounds, symptoms due 
to oigacuc disease of the central nervous sy^teia are more pronounced than 
those due to psychotk disturbance.’ The iniii^ symptoms may be vague 
iwropUints of tiredness followed by paraesihcsiae wbidi often first affect the 
face, particularly around the mouth, followed by sitndai symptoms in the 
extremities. Later deep sensory disturbances, ircmor's, ataxia, dysarthria, and 
hearing impairment may develop- The visual fields may become oan^ricted 
and in severe cases tunnel vision may be present. Memory and tntedltgeflcc 
fcinain unimpaired even in severe cases where total physical disability has 
developed. Where exposure has been more severe, symptoms have been 
aaiie arid tl;e diagnosis has been arrived at more rapidly; such cases have 
recovered*^ or improved over many raonihs or years. In severe cases, where 
mercury levels arc more than 2^g per ml whole blood, coma and death may 
result. 

The pathogenesis of ihe niovement disorder is not well understood. De- - 
generative changes affecting mainly the visual cortex and the granular cell 
layer of the cerebellum have been foujid in organic jnercuty poisoning.*^ 
Sinularchan^ were reported in adults and infants ftom Minamata Bay, with 
ticcasionaj involvement of the area' striata.*'” Neural degeneration with glial 
proliferation was found ihrtjughout the cerebral and cerebellar cortex of 
congenital cases. 

lUc abnornwl movements arc like those seen with lesions of (he basal 
ganglia and cerebelluni. The ataxia may partly be due to a sensory neiir- 
opathy.*^’*^ 'rbis was confirmed in a further pathologcal study of chronic 
Minamata cases: where cerebellar le sions were milder, (he Modulus, ovula, 
and lingula of the vermis ahTniediaT surlace of the seniilunaf lobules were 
most damaged as well as (he spinal sensory nerves. 

Fetal pidsoitiog 

In the 19S5-71 Minamata t^dcude, 25 infanhs were bom wi(l> br.iin dantage.*® 

They dcvelopal cerebral pal.sy, chorea, ataxia, ircmors, seizures, and mental 
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reiard^ion. Tlw mothers were heavy fish-saiers but ilid not demonstrate the 
typical syrnipioms apart from m2d paraesthcaae. The fact ;l\at the infants had 
not catai conlaininatcd fish suggests tJwl they had become exposed in uiero, 
^though it was posable that postnatal exposure could have occurred through 
breast mjlk.*^-*^ In many cases, Melfe IcvcJs in the umbilical curd blood of 
Infants were more thao l.Oppm,*^*^ and mercury values in the hair of 
patients and offering weteraised,^^ In Iraq, blood mercury levels ofinfaiim 
bom before the epidenuc were less lhaa maternal levels and, therefore, 
prefcabty represented exposure via breaaraillc only In infants bora during or 
after dis epidemic, blood mercury levels were higher than maternal values; 
the meraary was therefore acquired in utem, during breast feeding, or frorn 
both soorces. Poisoning in. uiero was suspected tn infants less than 2 months 
old as several bad niercuty levels above 25 ni pss nil blood and deinoostrated 
severe brain daonage.^*'^’ 

in the USSR, in 10 cases of poisoning of pregnant rnothers from eating 
grain treated with ethyl mercury, severe mental retardation occurred in three 
of dietr infants, with decreased birth weight aad atiiscle tone in the others. 

Other cases have been reported'^*"^ in which mothers had been exposed 
through several sources Including contaminated fish, meat from domestic 
animals ted contaminated giain, and direct human ingestion of mercury- 
treaied grain. Two of their infants had neurologicjil abnonnalities and severe 
visual As the studies undertaken during the MeHg poisoniags Itt ^ ,, 

Iraq showed poor correl?rir.n betweer; tit's degree o: itwltina! exposure and 
tncicury concenirattou of ainitiotic tiuld, it is unliknly that amnloctuiiosia 
would be helpful in diagnosing fetal Involvement.^^ 


ilcLa cells treated with phenyl and alky! mercuric compounds showed 
increased abnormal mitosis.^ Exposure of Hef.4t S3 cells to increasing con- 
centrations of McHg for different periods of time resulted In a rapid decrease 
of DNA, RNA, and proietn synthwis followed by cell deathJ^ Melig has 
been shown to cause an increase ‘in chromosomal aberrations in humso 
lyropbocyics following /n vitro and in vivo exposure. ^^Lymphocytes from the 
cultured Wood of 21 people exposed to MeWg in a diet of contaminated fish 
were compared with those of 16 utiexposed controls.*®^ There was a signt- 
ficaat statistical reiaiionship between tba frequency of cells with chromatid 
abcfrations. unstable chromosotog-type abemUons, and ancuploidy and 
M ood nl^cary levels of the cxpo.scd siibj^ .^^ A significant corretariog was 
f(^d between the ^d urine mercury levels and the total number of 
cells with chromosomal aberrations anrl frequencies of cells with other non- 
diromatid type sbsrrations.’®* Pissociation of (he acroccouic chromoso.’ncs 
occurred in metaphascs from FMA-cxposwl subjects,*®’ and it has been 
confirmed that mercury conmounds ioQuence some factors regulating the 
nudcolas-onjanizing activity. 
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Teratogcsicity • ‘ 

In MktatBata, human fctaS lesions were reported e> be dKTereot firom tbo^ in ’ :• 

adults because there was more diffuse cerebral cortical involvement and fetal . [ 

brain hj'popiasia aud maifonoadons occurred frci^entiy.*^ Qeft palate does ! 

tiot appear to have been reported. ^ ' i 

Carcinogenicity , : ?• 

No data on human carcinogenicity were found. ' j 

Adverse rcactioiLs to organic mercury used fherapeulically • 

'i'werity-sevon adverse effects direcfjy atiributable to organic oiercury prep- • ; 
arations have been reported to the UK Committee on Safety of Medidnes •' > 
t»etween 1964 and February 1986. In 10 cases Mersalyl was tmfrfkated, ^ 
causing gingivitis in one case and a rash in two others. Seusiiiviiy reacifens 
caused vomiting and diarrhoea in one pati^t, and cyanosis and msdaise in 
another. Peripheral neuropathy and paraesthesia was reported in one case. 

Of the three fetal casts, cardiac arrest occurred in one and acute renal failure 
in two casts. Hydrargaphen, an organic mercury compound used in topical 
preparations for the skin and vagina, was reported to have caused 15 adverse 
effect. These were rash and urticaria (4), hirsutism (2). and one each irf 
contact dermatitis, acrodyoia, genital pruritts, va^nitis. virilism, generalized 
oedema, and weight loss. Two infents were bom with coogeniisd abncfftnaJi- 
lies, but these reports could not be assessed, as details of the timing and 
duration of use of the vaynal preparation during thi; pregnancies were not 
provided. Thiomersal, which Is present as a preservative in many ophthalmic 
prcparatjmis, was reported to have caused a local reaction jji two cases. U is i 

ixwsibjc, however, tliai more reactions to organic mejeury prtascivatives in ' 

ophthalmic products win cotne to light following the introduction of reporting 
(jf adverse reactions by ophthalmic opticians since the end of 1985. 

Poisoning due to occupational exposure in the UK 

Overthe past 25 years, six cases of occupational expo.s»tre have been repcitcd 

the HcJth and Sateiy usecuiive. Two were fatal: these occurred In the | 

uBfly 1960s, and were due to ethyl mercury diloride. In the case where some !. 

detaiJs were avaiJablc death v/as due to enc^alopallty and the 24-hour urine . [ 
.sliccimen cotitaiocd 26CK)/xg mercary. The Iasi cases were reported in 1971, j- 

they were both nirid and recovered. .’j 

Tr»atmont t 

Tfftaiment con.dsts in removing lie cause, genera) supportive measures, the ; 
use of chelating agents, and the provision of appropriate rchablliiatioJi , 
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measures like ^weeh- i«id physEothctapy. ia chionic poisoning, although (be 
excicrion Of mercuiy is increased with dieiating agents the clinical condition 
has not invariably in^roved, wbicb suggests irtcversil4c daiuage before 
therapy was coiwneuced.**-’^ It has been shown that EAL increased the 
urinary cxreetiorf of mercury tn mice given an injection of PMA, and there 
was alw an increase of mercury in the hraio of treated mis^'cEBiparGd witfi 
those which had been given only the organic mercury compound.*’' This 
findiug questioned the use of BAi. in organic mercury poKoning. Treatment 
of PMA poisoning wiih BAL chelation and supportive therapy was success- 
ful. however, in a very young child who had swallowed an unknown amount 
of a 10% Solniiotj.*” She developed e|»glottitis, oesoplMgjtts, pharyngitis, 
pneumoaia, mUd rena! failure, ai>d dermatitis. The peak blood mercury level 
was 104 /tg per ml. Follow-up at 2 months showed no sequelae. Other patients 
ha\« be«i similarly treated witii complete recovery.*’’*’^ Caiciutn disodiunt 
edetate is of limited value due to the relatively slight degree of dissociation of 
MeHgto inorgamc mercury ions. In rats, penidllamine (PEN) reduced fetal 
brain MeHg coocentratioM and prevented morphological changes in the 
brain. During the ouibreak of organic mercury poisoning in Iraq, /Aacetyl- 
d.l-peaidUaininc- (NAP) was tried, with mixed success.'”**’^ It appeared to 
increase MeHg excretion in some individuals but in others little effect was 
seen. There do not appear to be any reports demonstrating efficacy of in 
reducing human fetal damage due to MeHg poisoning. As only a small 
proportion of total blood .^^eHg is coaiaiuoj in the fHasma, conventional 
haenodialyais i.s of liti^valuc. It has been showi that /-cysisfne infused into 
the arterial blood entering the dlalyser can convert MeHg into a diffusible 
form.*’® Both free cysfcine tod the methyl mcrcory-uysieine complex foimcii 
in the blood diffuse across the membrane-inio the dialy.s»tc. 

Renal toxicity has been known to occur after prolonged administration with ^ 
high doses or following a single excessive dose, of a mercorial diuretic.*’® If ^ 
renal faiJiue .topervenes, peritoneal dfelysis or haemodialysis has to con- 
sidered but as both these forms oftreatnrent have not proved effetxive tn all 
cases, lo spile of prior treatment with dimercaprol, the use of a dialysl.s mem- 
brane of low solute rcststaace could allow tnore efficient removal of the dl- 
mercaprol-mercury chelate.'” Pyridoxinc-S-rhiol has bceti shown to [educe ^ 
MeHg conceaitations in (he brain and liver of rats.*’* Poiylhiol resin given ^ 
as a 10% concentratioa with focvi donbled (he nto of MeHg excretion in 
mice, Normally about 1,0 per cent of ingested MeHg is excreted into bile*'^ 

With onl)^3Vr cent being excreted io the ftic<»s. Indicating tivat a Uirge 
amount k reabsorbed, llie polythio l resin combines with MeHg in the in- 
testiaal tract and thereby interrupts the cncerohep.'*tic oirctslatlon and pre- 
vents rcabsorplioo.™ By Increasing faecal excretion of MeHg the iikioci level 
is lowered and therelbre eocoura^-s its movernent from the tissvic-s to th& 
blood, aimcal studies Iwve shown (hat thiol resins effectively Increa.'cc Nfef fg 
cxcrcUon,'*’-'’''and further studies have Hemoo's^ed th;u the dose of acetyi- 
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petiicijjauiine cwi be reduced by combined treatment vith them.*® Sodium • 
2,5-dimcfcaptofffDp^C'l-su5phooat6 (DMPS) has beoi ^hown lo increase • I 
the miliary e:jcrei!on of McHgin fars.‘**-'®C!iarii50BaiK3€^)Ueag^s‘®*have . - 
wmfirmed the value of PEN, NAP, DMPS, and poIySiiol resin dioicaJly; all . f 
four iTeatments sigoificantly reduced the half-tife Mel% ia iOMPS - j ‘ 
to 10 da)«; poJythlol lesin to' 20 days; NAP U> 24< iiiys; and ' , ; 
PEN to 26 days. They suggest that ireauneitt 'wi& these meroiry-binding ^ 
agents is justified even some weeks cw moths after e;q>c«ure. As polyfbiot . f 
resin is not absorbed it could be useful in the tt'eatment of pregnant women • f 
exposed to oiganic mercury. 

Ill the Iraq epidemic, autopsy material from humans and experimental . • 
animals showed deposition of mercuTy and cdlular damage mainly in the ; 

ccrGbellum and the cortex of the occipital and parietal lobes, tatcr, ex- i. 

peritaental studies showed maiked damage to Ute peripheral sensoty nervous 
system. Clinical elecfn^h_^iologicai tests, however, riiowed no abnormaUfics 
in conduction veJocitiea, thresholds, or latencies.’®**'®^ Neostipnioc ad- 
TOioBtrariOTi produced marked improvement ib affected patients for the , . 
alleviation of symptoms of weakness ntid fatigue. )t appeared to be a useful 
drug in selected patients suffering from MeHg poisoning^’® Whether it 
speeds up permanent recovery has yet to be demonstrated. 

The interaction between compounds of selenium and those of meteury 
have been studied felrly extensively since tlie 19^. Inorganic selenium, cs- 
. pedally selenite, has been shown to inhibit ocuroioxicity due to MeHg gives 
situulEaneously in the dia to mice,^® Japanese quail,'*^ and rats.^*’^ Such an 
effect is also exerted, although to a le^er extent, by selenium naturally 
present in fish. SeJenite did not increase the rate of breakdown of MeHg 
given to rats; it increased mercury concentration in the liver, spleen, and in 
tile braia, and a decrease in the blood content was observed.*® It has been : 

suggested that the differential susceptibility of different areas of the braia to 
MeBg damage might be related to regional differences in selenium concenlra' 
tion. TJus has been confirmed in monkeys wbere minimal neuropathological 
. clvan^ were observed in areas with high selenium coRcentrutions in the brain • 
hut marked damage in areas with low selenium concentrations. Parizck’*®has 
discussed the interactions between selenium and mercury and suggested ihat 
scksHiuiH decreases rucrrvry toxicity by couipetiiivc bidding to , j 

groups or by forming seleflium-mercury complexes. More recently sodiu^ 
seleritc has been r^rled to prevent the induction of sister ciiromStS * 

exchange by MeHg, the mechanism is stated to be by mutual antagonism J 

Iheir ability to cause DNA d.viuage by the farmatioivof bis-inclhylmcrcaric ’ j , 
sclenirie, The addition of sclcniic to the diet of latnxkory animaJs has also 
been shown to reduce the toxicity of msroiry in rcladon to giowtli rates and . ; 
survival nuc,*** as well as fctnl anomaly rates.**® Other investigators, howj 
ever, havi* not bc'en abl« lo confiroi these findings.'’* It appears therefore • } 
tlwi seleniiMfi docs not uniformly prevent McHg toxicily: its effort appears to ;j • 
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be inOueoced by the comWaation of doses of MeHg and seieniam used and 
the duratioc of exposKte to drem. As sdcniimi itself U not fi-ce from toxicity 
rr»^ information is reaaired <m if<5 method of action Iwftire its protective 
RIfidhantstn could have any practical cKnical implications. 

Epidemiology 

Hie first reported epidemic due to organic mercury occurred in Japan in. the 
1950s. Methyl chloride, used as a catalyst in the manufacture of vinyi dilor- 
ide>, was discharged in the effluent from a chemical plant into Minamata Bay, 
Japan. This Inorganic form of mercury was converted to MeHg by bacteria 
under the anaerobic conditions''’-*^” in Uie Sill at botSoEii of Mitniijjija 
Bay. Thu IvluHg Whs concentrated in marine food chains and, as a result, in 
the Local fishermin and their families wfio consumed fisls as a large 
portion of their diet were poisoned by the contaminated fisii. The offepring of 
pregnant women were bora with brain damage and developed abnormalUles 
of the central nervous system as previously mentioned, bai the mothers who 
were heavy fish-eaters had no dfntcal symptoms apart from mild par- 
aesthesiae, and as their infants had not eaten fish it suggested that the neuro* 
logical dauiiige from toxiciiy was acquired //) ««ry or posttiatally bom breaxt 
Those vflla^rs who were severely affcclecf developed neurological 
syroptoms including meatsl confusion, convulsions, and coma. About 40 per 
a?nt of affected indmduais diiid. crcivc, waicifowl, and tiish were 
auected 9s well.*' Experiments showed that the condition could be produced 
by feeding fish and sheflfisb from tie bay to mice, rats, and cats. ITiese fish 
and shellfish comained 9~24>tg MeHg per g. From 1959-1971. a total of w 
134 cases were reported, including 78 adults and 56 children; during this 
fwriod 25 infants were born with braiu damage. From 1955 to 1959 about <5 
per cent of the children boro in the area developed cerebral palsy.^ Further 
investigacions up to the (nicl-1970s have revealed over 800 cases of poisoning 
and over 3000 suspected In 1964, a similar epidemic occurred [r 

Hii|ata, Japan, again due lo consumption of contanainaled fish. About 46 
cases were reported ir^itiaily. but by the late 1970s about 65Q cases had been 
idenlffied.*^ 

One of the fir.st outbreaks associated with mercurial fungicides was in 
Pakistan, in 19C1 , wJieo over 100 peofde developed chronic mcicurial pois- 
orang after eating seed that had been distributed for planting-’^ The worst 
however, were in Iraq with ethyl mercuTy p-toloaie.sulphoftaniljdo 
used as a pesticide in barley and wheat seed dressing.’®-*''-'**®^ Farmers sup- 
plied with the seed were warned against coKsumtng it. but some farmers 
thought that washing the seed with water would rid it of the mercury and they 
rtien used it for making domestfc bread. A total ef 100 sporadic eases, with H 
deatlu, occurred in fvinhera liuq ta 19S6, and a fsniher larger epidemic wai^ 
stca in csHtral Ii;k} In 1960, with an cstimateci iOOO people itRececd."'’ In 
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Guatemala, during ilic wheat-growing seaaoBS of 1963 to 1965, 45 people 
were aiTc«4ed and 20 died due to methyl jnercuty ^c^aaniiamide-tt^ted sc^. 
To 1969, in New Mexico, three of five members of a famtiy were poisoned 
following consumption of meat of hogs which had b^n fwi seed grain that 
had been treated with a stollar fungidde.*^ 

In. 1971,--2 over 6500 cases of organic merenry polstming occurre® among 
farmers and thar families in Thea, again, they li^ loade bread 

at home from grain treated with a MtHg fitftpciifc. T^c oceet of symptoms 
was gradual, with a latent period between 16 and 38 days aft^ last eating 
contaminated biead. Tae severity of the si^as arid symptoms was dose- 
dependent*^ and included muscle weakness, paraesthesiae, ataxia, dys- 
arthria, hyperreflexia. intention tremor, and musde pain.*^ Although the 
clinicaJ picture in some patients re-sembled peripheral newopalby,'** tests of 
motor and sensory function failed to ctmfirm d»is.^ It vm suggested that 
degenerative changes th»t had been dciaons^ted in the posccentral cortex 
were responsible for the sensory symptoms. Visual disturbances also occurred 
in half the cases; other symptoms jrchided headac^, deep disturbances, 
dizziness, and irritability. All age groups wcao affected, the largest group 
being children aged 1-9 yeiirs. There were over 450 deaths.**^ Infants showed 
varying degrees of nervous system damage similar to congenital Minmnata • 
disease, twinely, cerebral palsy, blindness, deafness, and mental rctardatiofl. 
Patients who were mildly affected recovered completely, those wdto Wwe • 
moderately disabled improved gradually cfvtr montlis, but those most sever^y 
}X)jsoiied died eaiiy or became severely handicapped, recovering only paf- 
liuijy over a period of many years, In the Minamata outbreaks the 
poisoning from contaminaTed fish was not recognized for several years, by 
which time the total body burden of mercury was very high. Because the 
Japanese reports’*^ stated that most patients were permanently affected and 
that ihok condition was progressive, many workers in this field assumed that 
the condition was irreversible. The epidemic in Iraq, however, was more 
aciiic and the diagnosis was more rapid and once the intake stopoed tbc 
coficeniratioQ of mercury fell 2-3 months after exposure had ceased.’* 

Many repori-s have been publishcd^''-'*'’'^* "* on the iiivcstigalions^ carried 
out on the Iraqi mothers and tbeir children to attcmpl to clarify the mfluem^c 
of MeKg exrtosure in ntetv ?:vi postiiataliy. Th«e .';tadie.-v showed that the 
mothers with the moM severe clinical signs of poisoning had. oo average, 
higher blood mercury conceutrations than the groups with imtldcr symptoms 
or those who were asymptomatic.^* They confirm the free placenta! transfer 
of MeHg and that rlic degree t>f psycbotnolyr damage of exposed infants was 
dnse-dependent, and could be correlated with peak maternal hair mercury 
levels.^ A relent investigation^ on S4 Iraqi moffiers arjd iticir inlants 
exposed to MeHg during pregnancy has again denoostraied that .symptoms 
unrl signs in the {nfam.s could be roughly related to material mercury hair 
levels. Severe neurological signs were seen in 5 children whi«e peak maternal 
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h^r mercury feveb were 16S-320ppm; tninimal symptoms in modiers and 
chBdren with peak maternal hair levels below 68 ppm; and minimal ncuro 
logical signs in chiidien when peak maternal hair meremy levels were 
between 68 and ISOppor, Children exposed to MeHg during the secojjd 
triniesier were' the most severely affected. This is compatible with ncitro- 
patbolo^al finihngs^ of impaired neuronal migration in btaens that had 
beea expMod in the third and fourth months of pregnancy, which is e crftlca! 
period ^ neuronal migration. 

Studies have idso shown that MeHg excreted in breast icilfc is related to 
maternai blood mercury Icvds and drat the infants’ blood aieroiry levels were 
imltiiained by additional amounts transmitted in their motiie/’s 
Foltow-ap revealed that those infants oqjosed postnatally through being 
bieast-fcd had less serious central nervous systenr effects than those exposed 
pFcnaully. Contmued foIIow-op has also revealed a raised childhood mortality, 
whidr appeared to be due to intercurrerit Infection in children who had ^ 
casrebral patsy. The niothcrs of these children had maxitmwn hair ctxicen- 
trations k the first trimester that exceeded those of mothers whose infants 
were sslso exposed in the fifsC trimester as well as the other two trimesters.^®® 

Organic mercury compounds have ioag been recognized as effective 
fungicides and have been widely used for this purpose, in agricuHiire and in 
the paint and paper industries. PMA has been ennptoyed in the prevention Of 
slune formation in the manufacture of paper. It is also laed, normally in 
oowdAp for’V-, 3S 2 s?cd dresiLog to pr£,ve,i,i various seeci-borne diseases of 
cereals, and for this purpose it is oflen combined with a small amount of an 
aJkyl salt, such as ethyl marcuty chloride.^ Tite manufacture of phenyl and 
tolyl mercury acetates ui large quaulitle* in the UK and Germany had been 
undertaken by automatic methods in enclosed apparatus.* Tlie products arc 
used rBftinly in the form of diisrs but sometimes in .solution. Apart from an 
occasiowd bum on the skis in handling these chemicals no serious accidents 
have been ttsponed} Because of technical advantages ilieto has been a 
tendency to replace PMA as a seed dressing by methyl mercury dicyan- 
diamidc, which is applied to the seed as a liquid. Although this action may 
have be«i taken fur its practical advantages, the rjsk of exposure to the much 
more toxic alkyl salts is increased and the change is, therefore, not dearaWe. 

The danger of exposure to alky! mercury has been recognized since 1S65 
when (wo laboratory technicaa,s died from dimethyl mcrctiry poLsonitig,^*^ 

Fufdicr sporadic epi.sodes were reported in tl» ntid from the 

195fls Kffgc-scale exposure has occuned following the coiisiiniption of pc^s- 
ooed of breath as described earlier, in the Japansse and Iraqi cpidemt'cs. 

Raised contenHations in fish have resulted from cotifarniiiatioii Of inland and 
coastal waters by pcpllution frora nalurai and imlustrial sources.®* Micro- I 

orgamsros in river and lake sediments convert various inorganic and organic 1 

niercuiy compounds into the most toxic compound, MeHg. Fish take up 1 

MeHg directly threngh their giBs and iadirecily by earing contaminated food. j 
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Because MeHg has aa excretion hatf-iimc ui of up tw several hondied 
days it aarurouJates io concentratbRs tiiousands of ftnes gi^terthaii in iho 
surrounding water. As a result it has also given rise (o bigh concentrations in 
Mrds and animals that feed on theni,*^^ for exwnpic, sea ea^. The use of 
alk-yt mercurial salts, mainly MeHg, in Sweden from the imd-i5M& an^ 19^ 
ted to an accumulation of mercury in seed-eating birds, such as {dreasytts and 
wood pigeons, and in small rodents. A number of other terrestrial birds of 
prey have shown raised mercury levels, as have been similady reported in 
seed-«aiing Wrek; in the Nethctlands, cases of poisoning otxur^. Reduced 
hatchahilijy and a high frequency of dead and malfonned chitits was reported 
for eg^ with high mercury levels from ^npitom-ftec Mercaiy is 

strongly bound to fish protein and the complof has not b»in found to 
broken down by caokiog.*^ Poisoning occuned in Minimata and Nijgaia bi 
J;ipan after consumption of boiled, fried, or raw fish. Other than fish, jno.«t 
foods do not coniaiii mercury in sulficieitl concentrstions lo be a health 
daitgcr, abbougb MeHg-treaM seed in Sweden resulted in contatnioatiCHt of 
many foods, for example eggs, pork chops,^’ p^’S'livcr, and reindeer liver 
and kidney.^'^ 

Other popuiations with long-term exposure to MeHg in fish have been 
studted,^^® and although hau and Wood MeHg tevels were ttbsciI ia m»ny 
{iiili riUualS ibfere was no convincing clinical evidence of loxtdiy. In the UK. 
studies performed in fishing commuftities and groups with an increased fisft 
consumption have failed to reveal mercury levels associated with adverse 
Burtiicr clarification is tha’cfore needed on the question of 
clinical toxicity, or its absence, in relation to the period of exposure in varying 
circumstances in ^ffercai conunanilies. 


Dbcusslon 

Although there are no statutory requiremenK for medical exarninatioa of 
workers in industries involving the u.<« of mercury, quantitative examinttioa 
of mercury in the urine may be helpful in indicating over-exposure. One 
needs to bear in mind that individual variations in mercury output arc con- 
siderable, and a change in excretion psticrn of sii Indi. iJusI nay be more 
.significant. For alkyl mercury compounds an amount above 30-^^ per I 
is considered to be significant as long aj? the specific gravity is about 
lOlC.® Red £»H analysis’ provides a better indicator of absorption of alkyl 
mercury salts; the maximum permissible levc! should be 0.1 /tg per ml (lO/xg 
per IDOinl) whole blood. Doubt has been cast on the value ol urine analysis 
ns a measure of exposure and, aithougli routine medical inspections arc 
dcsiraWe, in the case of alkyl sails the first signs of poisoning may be due to 
ncuiological damage. Therefore, if cases of poisoning arc to be prevented, 
the manufacture of methyl and cfiiyl mercury compounds should l>c strictly 
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eoMrotlcd- As phtajl and tolyl inctcury c<'rn[X)unds are affective fungicides 
that are less dangerous and can be bandied with safety, only these should be 
manufactured.* Ia the factory, adequate precautions must be taken. 
Wlierevia-lheareis a dust or vapour hazard, the ainrosphericcoRceniraiion of 
mercury should be maiotaioed bc^ow the toxic limit by the prevision of 
suitaWe vciAtlatjoij. FoUovring a spillage or durmg maintenance and deaniiig 
operations, full protective clotlung, including a respirator, should be used. 
Adequate precautions mast be taken to nvold skin osotamiBaiion and, if it 
occurs, immediate steps mast be taken to flood the affected area with mmiing 
water. Gating and smoking must not be pennitted on sites w here organic mer- 
cury compounds are bnndied. Tht whole manttfactyre, including final pack- 
ing of Jhe d»Bt. should be carried out mechanically if possible, Rogukr 
atmospheric detemimMions of mercury are also desirable. The maximum 
pen»i«cd limii in the atmosphere for alkyl mercury salts is 0.01 mg per cubic 
metre and fc»r aryl salts 0.1 mg per cubic metre.’** 

llie use of alky! mercury seed dressing was prohibited in Swetien in 1967 
and Oils led to a substantial decrease in the levels of mercury in seod-eating 
birds and their predators-” as well as ui ihe teirescrJal food chains and in 
animal foodstuffe.”’ Ihc use of preservatives in the paper and puipfudusttics 
uras banned in Swedeo and Flnlaud in 196^ and has been declining in Other 
countries ako. Effluent from cbloraflcali plants was the main source of 
mercury pollution of VS waters until the 1970s when controls were imposed, 
following which discharges fell shaiply. A similar deercote in aiuistuty ciis- 
diarge reperted fj;iia Canada, Swedes, and oUtcr countries.*’'* lo the 
UK, use of nwreory in certain applications was deliberately reduced. In the 
paper and pulp industry, mercurial simiiddw vvete abandoned in the early 
1970s aod lucrcurial fungicides arc scldcrt ustrd in adhua’vcs. 

In 1975, a Joint Food and Agriculture OrganizuiioafWorld Health Organl- 
z^ion (FaO/WHO) nterrirg on the use of mercury and alternative com- 
pounds as seed dressings made two recojiunoridaTions.*’® Firstly, that the 
use of cnercurial fuagicides should never be permitted for treating seeds to 
be exported for production of food and secondly, that dressed cereal grains 
diould be iintncdiatcly and perraanenUydtstinguishabieffom undres-sed seed 
by the addition oi a peimanent colour or taste. Finally, doctors everywhere 
needed to be made aware of symptoms of mereucial poisoning imd to be 
akn to the jKissibility of an epidemic whenever Utere were outbreaks of aa 
unearned illness, especially in nural areas.’*'* In the UK, agricultural 
puip^, whl<* accourtled for oboui S per cent of mercury usage, declined 
atid the less toxic phenyl mercurial compounds were used wherever possible; 
mote recently even these have been rcp!«£ed by non-inercuriat seed tecat- 
meots, while others are being evaluated in other Earopean countries. 

Accordine to the report from ihe Department of Enviroament^'* most UK 
fx^ulation exposiirc to inercwy is wcR below intcfnatioiwlly accented safetv 
levels. Dietary intake averaged 0.035-0.«?0ing per week, of which 0.014- 
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0.035 mg was m the fomi of MeHg compounds, lljcse l*vds are wdl below j ' 

the tolerable jjixiits of 0.30mg per week, including not coore than 0-20mg ; 

MeHg, pressed by the Joint FA07WH0 H>pen CcMamatee in 1972. Marine ' . i- 

fjsh can contain up to 0.3 ppm and freshwater 8sl rftoot 0.5ppm: it is ' ' 
therefore important to morutor levels regularly. The Control of Pollution Act i; 

1974 empowere regional water auJbothics to ccr^nl the of toxic ; ■ • 

materials, including mercury. Into rivers and coastal waters according to CEC 
Directives S2il?6/&EC and 84/1S5/EEC. The maJOBium limh for water . : t 
Totended for consumption is 1 fig per 1 (O.GOI ppw). An EEC ^rective on ' | 
cosrnetics-excludes mercury and its jjioiganic arid tM’gar^ compounds from • ' , 
use in sucli products, with exemption for two compoimds of mercury used as .f. 
preservatives at low concentrations in eye products. ‘ j 

The fetal central nervous system seems to be more vnhserable to the effects - ■ i 
<jf MeHg than that of the mother or of older diildren- In general, when the 
intake of Mclig has ceased, niotbers and okfec chiMren showed gradusi | 

improvement and even Complete recovery, whereas preoataliy exposed 1 

irtfaots usually sho^d evidence of permanent damage. This k b^ause the . 
developing fetal and jnfunt brain is more suscqjtible to the toxic effects of j ' 

Mel^. A S-yeat follow-up has also revealed a hi^ childhood moitalityv*® ft ' f 

is suggested that rjearopathological^'^ and biochemical may be i , 

the mechanisms partly responsible for the behaviooral deviations and mental { 

deftdency in the ananai species ioiestigaled. ft js not clearly understocid as' - -- \ ' 

yet how mudi such biochemical ‘damage’ lunite norm-d growth and develop- 
ment of the central nervous system , although decreased protein synthesis and 
Db?A levels, alteraiion in carbohydrate mclsboUsm, and disturbed lipid . ■ 

metabolism probaWy all conlribule to overall neurotoxicity. In view ttf the 
poteatial danger to the fetus it has been recommended that pregnant women \ 

should not work in areas vi^herc raised atmospheric levels of mercury 
compounds would be expected. Additionally, pregnant women should not be 
exposed to MeHg compounds and should not eat more than 350g of fish per 
week,®’ as there are data indicating that extreme consumers of fish may . • ■ 
exceed the FAO/WHO Ptovisional Toletjd>lc "Weekly Intake (PTWl) of • ' •,'l ' • 
0.2 mg McHg established for adults. It has been previously stated’^ that 50 to • . I ; 
125 jug per g McHg in hair is associated with the earliest signs of toxicity in the • j. 
adult population. Iteccnt hrwever, suggesis Uwt picgnaet 

women and the fetus could have an increased sensitivity to mercory and that 
uptake by the fetus may be twice that of the mochcr. Mircury hair levels and . . ;■ 
the dosc-rcsponse curves have led to the suggc.stlon that the threshold for 
effect in pregnancy could be about 30 /ig per g in hair (which is about half that 
proposed by WHO) and iOOng per mi (10 per 100ml) in Wood. For die 
£etu.s it is proposed dial itie threshold should be accepted as 50ng per ml 
aiid l5-20jxg per g for matensal blood and hair mercury conceniratkuK 
vespcciivcly. . i 

Experimental siudici’*-’ and observations «ui huimin cells exposed to 
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organic mercury cmnpouuds w vivo have demonstrated genetic damage, it 
has been sheywn ffiatMeHg is found in gonads*®* and affects ferriUty**® which, 
it is suggested, coidd be due b> prelmpiantaiion loss, and sudi loss could be 
due to the Inducticm of dominant letbais. It has also been shown that sen- 
axmly to raerairy varies in difleicmt animal spedes. Inherited nondys- 
junciion induccii by MeHg has beer shown in DrosophSaf* in wbicit it is 
much easier to detect and to relate the effesci to a particular exposure than it 
would be in a huraao popalaoon.^ There does not appear to be any infor- 
matiott on whether chromosomal aberrations or aneuptoidy induced by such 
compouads are tnberited io mao.® 

Most patients with hypogammuglobuUuaemia or agammaglobulinaemia arc 
tbeortticalfy at risk from exposure to organic mercury and although only few 
clinical effects have been repotted ‘^'’*7 doctors responsible for such patients 
diould be aware of the need for continuous supervision to delect any evidence 
of toxicity that may occur during long-tErm replaccjEctu therapy with 
immunoglobulin. A similar problem may arise when other plasnta sup- 
plements arc used repeatedly.’** Mult idosc vacdties a nd aJIer gyrtestcng ex- 
tracts'’ ^ contain a mefcarial presetyattve, usually o.ux% Uimmersat. and may 
pj^CTt pcoblenis occauotially in practic e. It ^therefore, now accepted that 
multidi^c inj^^n preparations are tmdesirable and tbm prwervatives 
should not be pre^nt in unit-dose preparations. 

Ihc use of phenylmcrcunc salb III cuniraceptfee jellies may very rarely 
induce hyperscasitivity to mercury ^ven again in any form, for example, 
.0 dental amalgam tilings. Itiis should be kept in mind when patients 
exposed to mercury develop a diffuse synsmctrical erythcina mainly In the 
flexural areas, with miliary pustules, and with or without puiputa, or a 
vesicular ra^ foUowicjg exposure, as this suggests s hypersensitivity reaction 
from previous exposure, perhaps to the use of mercurochrome as an anti- 
septic.^’** Mefcorochrome is still being used as a topical atuibatterial ageot in 
some neonatal units, even though It is only wea kly bacteriOKtatie . Moreover, 
there is published evidence that topical application is associated with po- 
tential hazards and even death. The use of such a toxic substance when 
ifs efiGcacy is doubtful is difficult to jusdfy, especially when less hazardous and 
more effective measures are availaWe. Mercurochrome is also Included in 
first-aid kits,**’ io which, as it is only feebly active even as a bacteriostatic 
agent, it appears to no useful role. Another topical application contain- 
ing an organic form of mercury was u-sed in large quantities on an infant with a 
napkin r^h^and caused mcrairy intodcatiou.^ As such preparations can bn 
purchased from a pharmacy adequate preveiitioR of such occurrences is 
difficult and one wonders whether such practices sSiouId not be discouraged, 
espedaiiy as there are many Jess hazardous preparations on the market. Tlta 
use rrf McHg preparations for fungal infections*^- appears to be most unwise. 
Fortunately, Ihc u,se of mercurial diwetics has been abandoncti in favour of 
safer oral preparations. Tlte adverse effects of active drugs may be acceptable 
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depending on the therapeutic value, but ill effects arising as a result of 
ptessiyativcs are mudi less so. Perhaps we shr^dd now onsider tepladnp 
oiBanic mercurisi M-cservari'tcs in mecScinal pitidiuc^. 
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Compose Coptai 


• "DDr. Wolfing Maurer” <Wol^ang.Maurer@^-»wen^.at> 
: Birt Elizabeth <gmb981@hotmail.com> 

: Thiomersal 

t Wed, 04 Dec 2002 11:54:42 +0100 
= (293b) 



due to urgency this letter is sent via e-mail to Elizabeth Birt. to be forwarded to 

Congressman Dan Burton, Chairman Government 

Reform CtMnmittee, 2157 Rayburn House Office Building, Washingtcm, O.C. 

20515-6143. 

As the former head of the Official Medicines Control Laboratory (regulating batch release and performing 
licensure assessment reports from 1988-98) one of my main interest was organomercurials in medicinal 
(deducts. 

In 1987-88 1 did a lot of literature research on organomercurials in medidnal products {Th>omersal=TM and 
Na-Omerfbnat). In addition in collaboration with the Institute for *ialytical Chemistry we were able to find, that 
thiomersal was degraded to ethylmercurychlorid and thiosalicylic ackJ in immunglobulins and vaccines. 

At the beginning my main concern was TM in antithymocytk: globulin jneparahons (ALS). In one product we 
were surprised to detect thiomersal, as a undedard ingredient according to the 5PC. With this product up to 58 
mg TM can be given in 4 weeks and intoxication cannot be excluded with this product This intoxication would 
result In a "silent" damage. The product also violated the regulations laid down in the European 
Phaimacopoiea. The product (ATGAM, Upjohn USA) was withdrawn from tfie market in Austria in 1988- and 
due to my concerns not licensed in Germany (in 1988 1 was 10 weeks at the Paul Ehrlich Institute sponsored 
by WHO). 

Heywofth MF (San Francisko) published a Review (Immunological Review (1982) 65:79-97) Tttle" Oinical 
Experience with Antilymphocyte Serum(ALS)“ where he concluded m^thiolate should no longer be 
added to ALS or othcn* materials which are Intended for use In human subjects". 

To communicate my concers I wrote a letter to die editor of New England J of Medidne titled "Unconsdered 
risk due to TM in Anti-LymphocyUc Globulin Preparation'; the pubWcaBon was rqected on 19.12.1988, the 
same happened with a letter to The Lancet. 

My further interest was focused on TM in immunoglobulins in general. Nearly all immunoglobulins for human 
use were preserved with TM at this time. 

Toxicity due to TM was published at this time, only one example Matheson D5 et al. J of Pediabxs (1980) 
97:153-155. Matheson describes a classical mercury intoxication and ccmdudes: "It would appear... that 
the merthiotate (» TM) whldi Is used as a preservative in a commerdatly available 
gammagtobulin preparation represents a potential hazard to patients receiving chronic parenteral 
therapy with gammaglobulin..” 

One older paper in a chronic dosing study of squirel monkeys summarized 'Nevertheless accumulation of 
mercury from chronic use of TM preserved medicines is viewed as a potential hazard for man'Blair 

AM Toxicology (1975) 3:171-76. 

Some TM containig immunoglobulins were taken off the market in the early 90ies- in special TM containing 
Rubella-immunoglobulins. 

Dr. Manfred Haase Paul-Ehrlkh Institute (F^I) shared my concerns and mitialed the removal of TM in 

http://sealfd.seal .hotmaiI.msn-com/cgi-bin/getmsg?curmbox=F000000001&a=d6c9l90e6c 
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immunogtobulins. A letter from the PEI (dated 22 Jan.l992) was also written to the CPMP in order that all 
Member States support the action. 

In p^lei m I started to make a Iteature re^^di m m m <^ier pitxJucto tockidtog >^ines. 

In the late 8Gies we had some "immunomodulators" <h> the market Oook in googte.com for Imudon, Buccalin 
and IRS 19 among others) with questionable potency but preseiv«l with TM. In addition we had TM containing 
inactivated vaccines on the market. Since we have a good cov^ge of Trck-bome-encejriialitis vacdne, we had 
3 higher then normal amourtt peoprie senstlzed agan^ m^cuiy, somc^es higher foan against nided* and 
afso a higher bui^n in vacem^ in the ^ IS montt) 

I also calculated mercury burden in vaccines and in baby food resulting in the fact that much more organic 
mercury was given with vaccines in the 1st yr of live compared to food. 

During all this time I addresred my amrems also to representobves (tf the pharmaceutical industry at meetings 
to Au^^ and alHoad, ateo to r^H^s^tattves US-manufacturers of vaedns. 

In a tetter to the European Pharmacopoiea (addressed to Jean-Marc Spiesser) dated 21.May 1996 1 again 
formulated my concerns and proposed a ban on organomercuriais. As enclosure I added the core literature 
regarding TM. This letter was forwarded to EMEA and together wfth ottrer concerned people the discussion 
a^ted to remove TM. 

So concerns rec^trding TM in medicines w^e (KibSshed from the 70ies including sensitization (HoRer H 
Merthidate Allergy- a nationwide iatrogenic sensibzatkm Acta Dermatovener(Stockholm) (1977)57:509-517 ). 
To my opinion it was very dear in the SOies, diatTM is an unappropiate preservative in medicines. Major 

c»ncsms regarding fts use in preparations with a high vohirrie per injection and/or low body weight and 
majcH' due to pr^ntiai mass smrs^ation ^ jer^iardizirrg every vacematton pregrarrm. ^}ed^ly 

women of diildbearing age could have anadditiona! but avoidade teratogenic risk (Rubelta-immunogiobuRns 
with TM, and vacdtuis with TM and other products). In medieme risics which can be avoided must be avoided. 

1 urge you to ban organomercuriais in medicinal products and also in medical devices. 

Smteraiy 


Vlfo^ng Maurer 

Ttenna University Children ' s Hospital, Austiia 
wolfgang.maurer@akh-wien.ac.at 

Notice: Attachments are automatically scanned for viruses using p 

Reply i to rFDicer... | 
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The Eurepoan A^ocy forthoEvahiafion of Mcdicinat Produats 
Human Meacfnes Eva/uaSoa Unit 

TELEFAX MESSAGE 


DATEt 

29JTOe,li«>9 

RET: 

EMHA/1989(V99 

TO; 

Dr Elaine Esber 

FAX: 

001 301 8Z/ 0644 


FDA 



FKOM: 

f^uand Sauer 

PHONE: 

-H4.I71-418JI409 


Faeoirivft Diinmor 

PAX: 

444.171AI8.8440 

BE: 

Thtomcnal 



Nuuibei uf PagBs (iiiduiltiig ojvcc sbeet): 

Messaeoi 


Dftar Dr Fjdm; 

As agreed, please iiiMlbdow a bficfapdacc on tfriomcmai: 


As yoa ate aware oq 19 1999 tbe EMEA. canTened a raectiDg wiU imeiesied forties tn 

discuss li» tccommsodacioas of die CPMP Wotkiiig Ducuuieul (CfMPf2286/9Q. Dr. Wo nman 
Bajrlor vepiesented the FDA nt diis meedog. Repmefitatives of dw B u ope ao Dtannacopocaa, 
WHU. and relevaiu mamfiootrers ttsanisan'<)ns (KHPTA. KVM. FAPFL EFFA. AESGP and 
Oplidialnuc Maoufactums) also pankipaced. 

In fdUowAip to ihaf meeting, die CFMPV Muhidise^liony Group on Thtoaierea] convened on 
17 May 19^ to review the coidastoas and lecommendadons of the Wnricmg Donnrimr on 
TUomccsal and to propose a plan foi fueme eettou- 

A revised V/octong Uoenment (CHMPr22XAf<ffl Rev 1) ondtmng the CPMP^ final condusioos 
aiul recutunriHliitiwu oa itdoimsal was adopted by the CotBxzdnee oa 25 Jtme 1999. A copy 1$ 
attached for your tafomuoioa: you any use it fiedy in todiqr*s rnccthig. Dease note that this 
donttmnr has not hewn odeaml to ih« poMie since die fdlowiag fwther actions have been 
requested to CFMP wocidog patties; 

• the CPM^s Phannacot^plance 'Woddng PUity will propose die warding of a Eatopcan 
ckLss warning on Amatwarion for the .^nmnuuy ci Ih^act Characteristics <SPC) and 
Leafkc of pcodoos conaiottiR ibionKcsaL 

« the Cn^s Biotechnology Worlang Pai^ (BWP) wSl prepare a conc^ puper and draft 
guidance to assist mannfacnirent in lefornmlattng vaminM to nidoce or elimiaatc 
ocgaaouKtctuial ptescmiuvcs. Tiic BWP will comime ro woifc la dose coUaboraikm with 
iheEVM. 

We wotdd be vety mteiested ia bearing about die ootcotne of the n?A's nKCtinc on tbiomersal. 
Li the meantime should you require any fuctfacc information regarding ai^ of the aU/ve please 
do nor hesiwte to contact Noel Waririon (tel: +4d 171 418 8592 fax: *AA 171 1 18 8668). 

Yours sincerely, 

y' 

renvaiid S^aiucr ^ 

IFTMIS'FAX 13 lU-EGISliOn INCOMPtert. PtEASC CALL THE PHUNt NUMbfcH ABOVE 
ConfcdefUial 

/ 7Wes«B«yO“*LO««yWlwn». i<v«(Dn EUeHB.UK 

SinMitKnrU: (44‘1-171] 41S 8100 Eok ('M 171) 4186610 
CLMoit; maa0«m«4.flucnx«^ l)Ui*Aw<*w.wu(liu uryf vmeaJiOTil 
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Worfdng DoaUBest from feo MaUidis^pIlBaiy ftr<wp «n Haon^csaU 


j^Cgodgctigg 

■n>fojt»nal is an orgsworasreunc fHreser^ve nu^ly used ht vacctae^ laavauM^oitu^ and 
siiBe ttfber medtciaal proebteo. Tts aodnucrahtitl aedoa ts rciated (O die of e^^mctcucy, 

esiJter ^poscuiaous or enzymaxiv taukdown of tttiMscnal buo ^^boerco^ and 
dil«5sUi^k&:L 

la Jamiaiy az»3 Pebsuat; 1995. dieCn^dPBtoce^utoiogjr WoddB^}^a(^<nR^aicda£c|)on CO 
Oks Itse of rtuom ets ai tad odicr <Kja&oinerRuriak as prescavadve is hic^^srtnacetoicals 
(CTM^WB<1009/97) to tile Safety Wotimg Panjr sMi ibe CP3^ ic^poctiw^. 

The Saf«fy WiHldug Party eKanwned safety eononm ntaied to the ase (d’dttoniasd at 

B^braary 1Q9S nwe^ and tnade i^lhTOBSiy xeootiBnciNlaitogs lo ^ CPMP 
€C3%ffi®WRt75?98). On 7Z Apdl 1998 die CPMP. having conitifarcd d» jqpoit Ticrb fl>e 
2>WP. agKed <m a Omcepc palter on lliiiuocisat (Cf%IFr/67/!9S9 wfutdi ouifincd £ 
m^ddisci p toHiry ac&m plaa to evahsau the hraeSt^dsh of mcdidnal piO(h»(!tt coctnuBng 
thujfliosiL 

la otdo: in ciyalnaie TJuocacisal wasatnmg nedicmal produos (roin die quaii^ and safely 
vicwpoliti specific qsastjom jne lu the ctmanitree's iveHoag parties: Woddng 

Party (QWp), Biofectmoloer Wodiag Party (BWPl. Safety WoAang Par^ (SWP). and 
Fharmanwi^anee Wokiug Pai^ (HiVWp). 

On 39 OctubtS 2998 and t4 Deceo^er 1998 iruttHlifid^liaacy wcte hdkf widi 

retneeentadves fenn eech Of above - ng oti o ne d wodiog psoies m oidnr to the lisks and 

foRoalate mnommeodotions fgr the QldP. A totettug with liuecestcd Botiec (EuEopcau 
Fh a nnawy oeta^ 'WHO. H>A« and reievant isaaafecturcrs ogaaisodoas) was hdd On 19 Aptii 
19f9 CO d^Kots die KCOxssseiKiananc of tlia OW Wofkh^ lynaimepL 

Tlie toxicity proftie of ethylmemoy would appear to be sinnlsr to that of owti^lioecsny, 
Th^oir.. data os ncdtyUuefcary tune lv«a used in dio tursessoieat of ti^ with 

cthylrtBrcary. 

The main canscft of concem with duomotsoi arc the fcrfaction nf a&fgic icactijons and doe to 
the pccsssice of cthylmc^cwy. dte potenriid rides of ncarotuxid^. In non-|m^iaBt y^tiv kir. a 
Buttirtdbte Total WeeUy btalx (PTWl) of ^ Mg niediytiDeiouy l«5 been lecmontooded by 
the WHO *(1990). At present, there is no siuttiatloaal Kconiinent^M fer a raaxinni intake fe 
nifei». Based on the WHO lecommeoded PTWl md a documeiited higbu'senaMviKy of feta<tes 
and loftitts to the vnincfaLnity of the develc^g btaio. the intab: ^ nvthyi meictay iu 
infeuKs m&y exceed that wbkh cguld He omidered ss safe. 


* WHO. Urthylm«c«t>. loieniatitaaJ PropT»«tw on Oooncai Safety, tnvimoieeRtfd liseiih aitcria 
I01,<k»cva, 1990- 
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pcesen^dve wed should b« provided, (see CPMP-Goidetiiie QPMP/CVMWQWP/1 15/95 *t^oic 
for (^lidanx oo iKlasico of AnfioxidaBts aod Auunncrobial l^eservarivfts m K&^icxrutl 
FioJucuO, 

• Vsccines 

Itie fact lhat the tai^ popolaiiMi for vaccines in pritoaiy innzEiiiisatioft schedules-is a healthy 
one and in view of the deuiousbsied lisk uf scuskiratiuu awl (he poioithil lisk of Benrotoxicitv 
to iafuics and (oddfeis die group rocogmsed diat diere was s greozer buzdoi to cosuc dut these 
otherwise healdiy iniiints/iroddlers air. nor aihjeetcd to such tumeeessary ri^ (see 
zecommeiidatioQs below). 


Ctmdosion 

On the basts Ot the data available the group ctMidoded that dHomersal should fist be 
Irauued Dniw uiediciiial pniducu. However, uilcing into aocaBnt die Idenffiled and theoretical 
tides of duomeccal and ochec raecconal eanuanmg prcKTvedvca, procaadonaiy mcasoics (as 
onriined below) dunVi hnocmcMtmvi 

Ideally, the dcvdopizKBi of pteservatiyc'fice 5»mnladons with odet adltaenee to ‘ilcc 
ptinc^ks of (^dP ts eonsideced to be the most deocable ahernazSve. 

tluwcvci, ills use uf a (xeservative tu cotitui KctSdnal products (e.e mntrirto^-, pteparattoos) is 
jasdfied on public beaMh grotmde. ’Ihe reploeement of otgnneineicttnol conqKnmds la these 
preparations shonid he oamMly assessed wiring into aocooat dio zuic/bonefit of the meEaidal 
based ptea^'ailve vetsas die alumatfves. hi order h) do this the CFMP will cooliiiue to wrak 
-with die relevant inoMutoonal bodies (European Ilwnoacopocia, WI^, FDA) and the idevwii 
product muntfactarbig bodies. 


Rttgfltwwiandaet^me 


Hie gtoop coiddaed than tc woald be pmdem to leconimaM! the following piecaatioiiaiy 
measures: 

- The presence of dntmieESfll (and odter pnservatives) in the coinpo.'ndcm of a mimtiejftat 
prodQCC should he stated on the !^)d. 

> Wheie thionierad or other pccMscvariveK are etcher added to a mwilirinni prodhict or ore used 
in tfie tnaaotactanog process and arc pxesm m die final fcwnnilarirm in cmaU but delectable 
auMuuts, the SPC awl FL droahl cunudn inCutrosdOQ legaidioe (be rist of send^tisatoD In 
relacion to duoiaersal and other preservatives. 

Ibe PhVWP sboold draw aEun^wao class warning im sensidsafioi fi^ the SK: andJ’L 
of such products. 

~ For Immono^oboliQS and cyeAiasal piepaiahCTs no timher action k dernvd wv^ssacy at 
Ats time. 

Mot vacematwn m m^ts and toddlers the use of vacrines withoui thiomenad and mher 
ludeutwl wuUliittiig posjorvauves should be encouraged. In the taneiests Of public Iv yt ltb 
and in tnduriiot to jeoperffize vaccine 8Up{dies end immonlsatioa programs, the CPMP will 
cnntintie to wort: with WHO. Fjimpi^n Pharmacopoeia, FtUV and vacctoe manofactaters to 
reduce or elimiaaf e wbero possible oiganomercuiial preseevadves in vaccines. 

Thr. RWP should {uepare a ccncept pt^ier and dien (haft guidance to assist mano&ctarBcs in 
FcfonnaUtiiig vacdoes to reduce or cliodi!^ orcaDometcanaJ preservatives. 


Doe. Refoionoe: CPMPOS&^S 
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Please see Steve Hundley’s attached review of the published phsum/tox 
data on thimerosal and m^yl mercury. My only additional coirnnent is 
that a GLP repro tox study with thimerosal might be Also, on 

the question of sensitization studies, aldiought die murine local lymph 
node assay is alleged to be insensitive to metallic compounds, my hunch 
is this problem has been exaggerated and the LLNA might be appropriate 
for hypersensitivity assessment. 


-Ken 


ATTACHMENT 


Cktober 15,1998 


To; Kenneth Hastings, Dr. P.H 

Pharmacology Team Leader, HFD-590 

From: Stephen Hundley, Ph.D. 
Phainm:ologist, HFD-590 

Re: Thimerc^al Toxicity Review 


THIMEROSAL REVIEW 


Thimerosal is currently used as a bacteriostatic agent in vaccine pro 
influenza vaccines. The thimerosal conc«itration in these products i 
gAial) and injection volumes range from 0.5 to 1.0 ml (single im 
vaccination for children iiu:!udcs three separate inj^tions spread ov 

Chemically, thimerosal is [(o-caiboxy phenyljthio] efriyl mercury and 
thimerosal is used in vaccine formulations. Thimerosal degrades in s 
of oxygen yielding thiosalicylate and ediyl mercury. Improper stoiag 
vaccination product results in measurable degradation. The extent an 
degradation under physiological conditions was not addressed in the a 
published literature. The extwit to which thimerosal was metatolizcd 
animals or humans was also not determined in die referenced literatur 

Based upon analogy to methyl mercury, the toxicity of ethyl mercury s 
intact thimerosal or thiosaliclylate. Assuming complete cleavage of 
50 =1 g of thimerosal following im dosing, the maximum amount of ethyl 
released is approximately 28.3 =| g orO.I2=|mole. 

Thimerosal Toxicity 


»: EXHIBIT 
I 
5 


13 
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thimeix>sal-protein conjugate th^ suteequently challenged with the an 
adher^ to contact lenses placed into each eye of r^bits on test S 
ocular inflaimnation characterized by an influx of polymorphonuclear 1 
anterior chamber and ocular tissue. No i^ponse was exhibited by non 
Multiple days of exposure to sensitized rabbits resulted in lymphoid 
lymphocytes, macrophages, and eosinophils with lower levels of neutro 
rd3bits and rats, thimerosal was also positive in a guinea pig sentiz 

Retro^ective malyas of human patch tests of possible coatact-sensi 
small p^entage of cross-reactivity to thimwosal. Sevsal litraahi 
studies were identified with the range of percent positive thimerosal 
to more than 25% (10, 11,12,13,14). In one ofth«e stadia half 
a positive patch test to thimerosal also had postive patch test respo 

KEW PAGE 

(10). However, were only 55 subjects in this study and some of 
thimerosal may have be«i irritation latber flian hypersensitivity. 

Tlie laig^t retrospective patch t^t study involved 2451 patients sus 
aller^c response (1 1). Only 32 subjects in fiiis group (1.3%) <»hibi 
response to thimerosal. The auflmrs concluded thimerosal hypersensit 
occunance especially for vaccines administered im or subcutaneously, 
with contact dennatitis suggested highCT percentages exhibited hypers 
patch t^ts than the adult population (12 & 13). As with ctiier retro 
ih^e was difficulty distinguishing between an all^gic or irritation 
memory lymphocyte test was condix:ted on blood fiom patients with clin 
su^ected metal intolerance (14). Thimerosal was included in the tes 
approximately 7% of the test group responded to thimerosal with a sti 
greater. The memory lymphocyte immunostimulation assay was well def 
citation, however, there was no definition of how the stimulation ind 

The collection of animal and human studies indicated some degree oft 
witii thimerosal. However, these Ute^ure articles lend themselves 
that is less than the level aSbrded by a complete report in an FDA s 
of the literature articles characterized the purity or extent of degr 
each study. It is crucial to know the extent to which thimerosal deg 
thiosalicyiic acid prior to exposure to laboratory animals or humans. 


Methyl Mercury Toxicity 

The literature search did not locate published articles that examined 
in laboratory animals or human subjects. The closest analogy is meth 
Human toxicity to methyl mercury is well established and includes n«i 
toxicity and genetic toxicity appearing as chromosomal aberrations, 
mercury toxicity include paratiresia, ataxia, neurasthenia, visicwi and 
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with 2 mg methyl metcniy/kg body weight (19). Alterations in Nerve G 
concentrations in brains from juvmiile rats were observed following i 
exposures to methyl mercury (20). The pregnant dams were maintained 
mg methyl mercury/kg feed during gestation Ouough lactation. Based 
tats are not as sensitive to the neurological effects of methyl mercu 
monkeys. 

Reproductive and developmental effects of methyl mercury were evaluat 
in mice (21^^3,24). Pregnant mice dosed orally with 25 or 12.5 mg 
weight on Day 12 of gestation had fetuses with cleft palates on Day 1 
for cleft palates was 1 00 percent at the 25 mgdcg dose level. Dead an 
resulted from the 25 mg/kg dose level. Pregnant nrioe dosed over a ra 
levels (3.6 to 27 mg/kg) on Day 9, 12, or 15 of gestation resulted in 
dose levels of 12 rog/kg and hi^er (22). The effects were more prono 
mercury dose was administered on Day 9 of gestation. Pregnant mice d 

.NEW PAGE 

Day 5 of gestation with 1 0 or 20 mgfkg levels of methyl mercniy resul 
abnormal fetuses, higher fetal mortality, reduced numl^ of implants 
viable fetuses (23). There were no indications of embryo or fetal to 
of 2.5 and 5.0 mg/kg. In a separate study, pregnant mice dosed oral 
gestation with methyl mercury levels of 3 mg/kg and higher resulted i 
at each dose level (24) with an incidence rate of 27% at the lowest d 
resorptions were observed at the two highest methyl mercuiy dose leve 
administration of N-acetyl cysteine provided a measure of protection 
toxicity from methyl mercury. 

The reproductive effects of methyl mercury in female monkeys (Macaca 
evaluated by daily oral doses of 50 or 90 =j g/kg through four mensliua 
1 24 days) prior to mating (25). Effects on reproduction (spontaneous 
nonconception rates) were greater for ttie 90 ^ g/kg dose-group compare 
These effects were not different from control rates for the 50 ^ g/kg 
mercuiy levels associated with reproductive failure ranged from 1.9 1 
clinical signs of mercury-induced neurotoxicity were obsaved in the 
following detenninatioa of reproductive failure or success. 

Testicular effects of methyl mercury in male monkeys (Macaca-fascicul 
a 20- week dosing period with daily oral methyl mercury doses of 50 or 
semen samples revealed decreased spam motility and speed, and tail d 
dose-ggcup. No effects wae observed in semen samples from the 50 ^ g 
Testicular biopsies wae taken at the termination of methyl macury d 
histopathological effects wae observed at eitha dose level. No clin 
obsaved during and following dosing. Male mice were also sensitive 
methyl mercuiy dosed im with daily 20 =( g amounts (approximately 0.8 m 
30 days (27). Spam motility and count were reduced compared to zero 
abnormal sperm morphology and low serum testostaone were also observ 
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for methyl mercury is equivalent to the maximum possible amount of et 
■released fiom a single injection of a vaccine product. Blood or tis 
single vaccination containing 50 =| g of thimerosal would probably not 
quantitatively fiom mercury levels resulting from ^ceptable daily ex 

Embryo and fetal lethality resulted from ip administration of 2 mg (7 
thimerosal to pregnant rats on Day 6 through 1 8 of gestaticm. The do 
thimerosal to a 67 kg person is approximately 0.75 ^ g/kg body weight 
lower based on a mg/kg basis. The difference is ^roximately 780-fo 
body surface area. The potential for thimerosal to cause development 
toxicological effects from a single dose of a vaccination product is 
comparison. 

The reviewed animal studies for m^yl mercury demonstrated that the 
that could be liberated from thimerosal is insufficient to produce ne 
reproductive toxicity. The most sensitive toxicity index for methyl 
exposed developing fetuses continuing to juvenile age monkeys with ex 

new page 

from ^proximately 0.1 1 to 0.32 ^ mole/kg as either no effect or minim 
con:q>arison, the ethyl merciuy dose level for a single injection to a 
1.8 nmole/kg [^proximately 61-fold lower on a mg/kg basis]. The oth 
that were reviewed resulted fiom much higher methyl mercury dose leve 
was testicular toxicity at 5 and 10 ^ g/kg reported from one laborator 
strain of rats. However, the testicular effects were not as severe i 
dose levels (0. 1 and 0.5 mg/kg). There were no other rq)ort5 of test 
levels as low as 1 0 ^ g/kg. If the effects observed at the 1 0 ^ g/kg d 
levels 10 or 100 times higher should have resulted in an absence of s 
rats. There were no reports in this search of scientific literature 
methyl mercury exposure. 

A substantial body of human epidemiological data suggest thimerosal i 
small percentage of people exposed in one manner or another to thimer 
retrospective analyses and did not define the past thim^osal exposur 
positive responses may have resulted from previous exposure to thimer 
products where the potential for release of ethyl mercury fiom thimer 
from im or sc injecitons of a vaccination product. In addition, the 
the referenced literature indicated possible errors in distinguishing 
irritation responses in the human patch tests. 

There are several types of data that can assist in defining the actua 
presence of thimerosal in vaccination products. 

-ji Determine blood mercury levels (organic and inorganic mercury] i 
prior to and immediately after vaednatioD. Can an elevation in 
determined following vaccination? 
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Food and Drug Administration 
Center for Biologies Evaluation and Research 
Office of Vaccines Research and Review; 

Review under the FDAMA Section 413(c) 

Thimerosal in Childhood Vaccines: A Reassessment 


Summary: 

In response to the Food and Drug Modernization Act of 1997 (FDAMA), 
Section 413(c) requiring study of the health effects of mercury in drugs, the Center 
for Biologies Evaluation and Research (CBER) conducted a risk assessment of the 
use of thimerosal, a mercury-contaihing preservative, in childhood vaccines. 

The risk assessment consisted of hazard identification, dose-response 
assessment, exposure assessment, and risk characterization. The literature was 
reviewed to identify known toxicity of thimerosal, ethylmercury (a metabolite of 
thimerosal) and methylmercury (a similar organic mercury compound) and to 
determine the doses at which toxicity occurs. Maximal potential exposure to 
mercury from vaccines was calculated for children at age 6 months and 2 years, 
under the U.S childhood immunization schedule, and compared to the limits for 
mercury exposure developed by the Environmental Protection Agency (EPA), 
Agency for Toxic Substance and Disease Registry (ATSDR), the FDA, and the World 
Health Organization (WHO). 

Delayed-type hypersensitivity reactions from thimerosal exposure are well 
recognized. Identified acute toxicity from inadvertent high dose exposure to 
thimerosal includes neuro- and nephrotoxicity. Limited data on toxicity from low 
dose exposures to ethylmercury are available, but toxicity may be similar to that of 
methylmercury. Chronic, low dose methylmercury exposure may cause subtle 
neurological abnormalities. Depending on the vaccine schedule and formulation, 
cumulative exposure of infants to mercury from thimerosal during the first 6 months 
of life may exceed EPA guidelines, but not the ATSDR, FDA, and WHO 
recommendations. 

Our review revealed no evidence of harm caused by doses of thimerosal in 
vaccines, except for local hypersensitivity reactions. However, some infants may 
be exposed to cumulative levels of mercury during the first six months of life that 
exceed EPA recommendations. Exposure of infants to mercury in vaccines can be 
reduced by using products formulated without thimerosal as a preservative. 
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CBEWOVRR Review under FDAMA Sedion 413(c) 

Introduction 

The FDA Modernization Act of 1997 Section 413(c)’ calls for the study of human 
health effects of elemental, organic, or inorganic mercury found in drugs and dietary 
supplements. Specifically, the Act requires evaluation of the “adverse effects on health of 
children and other sensitive populations from exposure to.. .mercury”. Thimerosal is an 
organic mercurial compound included as a preservative in biological products since the 
1930’s. It is the most widely used preservative in vaccines, found in over 30 U.S. licensed 
and currently marketed vaccines, in corfcentrations of 0.003 to 0-01%. In response to 
FDAMA Section 413(c), CBER conducted a ridt assessment of thimerosal in childhood 
vaccines, as this constitutes the largest cumulative exposure (in pg/kg body weight) to 
mercury from any biological product. 

FDA regulations require that preservatives be present in muitidose vials of 
vaccines, with the exception of certain live viral vaccines, to prevent bacterial and fungal 
contamination.® Preservatives are not required for products formulated in single dose 
vials. Multidose vials are preferred by some physicians and health clinics because they 
are often less expensive per vaccine dose and require less siorage space. As a 
presenrative, thimerosal may be added at the end of the production process to the bulk or 
final container, or it may be added to the diluent of a lyophilized vaccine. In addition to its 
prominent role as a preservative, thimerosal is used as an inactivating agent in the 
manufacture of certain vaccines (e.g., whole cell pertussis vaccines and some acellular 
pertussis products) and as a bacteriostatic agent during the production process of other 
vaccines (e.g., influenza vaccines).’’ Uses other than as a preservative, however, 
contribute little to the final concentration of thimerosal in vaccines (at most 2-3 pg 
thimerosal/ml), with limits of detection ot less than 0.2 pg thimerosal/ml.'’ 
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CBER/OVRR Review under FDAMA Section 413(c) 

Formal FDA review of ttiimerosal use in tsiotogical products, including 

vaccines, last occurred in 1976. This review evaluated exposure to thimerosat from 
biological products using the 1974 American Academy of Pediatrics “Red Book" 
immunization schedule and concluded that, with the exception of long term immune 
globulin replacement therapy, "no dangerous quantity of mercury is likely to be 
received from biologic products in a lifetime."® Thimerosal is no longer used as a 
preservative in U.S. licensed immune globulin products such as kitravenous 
immune globulin, hepatitis B immune globulin (HBIG), varicella immune globulin 
(VZIG), with the exception of a few immune globulin preparations for intramuscular 
administration and some Rho (D) immune globulins. Reassessment of the risks 
from thimerosal in vaccines is appropriate in light of advances in the understanding 
of the human health effects of exposure to mercury as well as the increased 
number of vaccines recommended for routine use in children. 

Methods 

Our risk assessment of thimerosal in childhood vaccines, adapted from the 
paradigm outlined by the National Research Council.® consisted of hazard identification, 
dose-response assessment, exposure assessment, and risk characterization. The 
population studied was infants and young children because of their small body size, 
developing brain, and exposure to vaccines containing thimerosal. 

We reviewed the medical literature to identify the known risks of thimerosal and 
related organic mercury compounds by querying MEDLINE and TOXLINE databases, 
using the MESH terms “thimerosal", “thiomersal”, “merthiolate", “mercury”, “ethylmercury", 
“methylmercury", “immunization”, “vaccine", and “presenrative”. 'Additional articles were 
obtained from the reference lists acquired during the initial search and from colleagues. 
The Vaccine Adverse Event Reporting System (VAERS), a national passive surveillance 
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CBER/OVRR Review under FDAMA Section 413(c) 

system maintained by the FDA and CDC,“ was queried for reports of adverse events 
associated with thimerosal. We examined dose-response relationships and exposure 
limits recommended by various agencies for methylmercury, a related organic mercurial 
compound. To simplify the comparison between ethyl- and methylmercury, we calculated 
the amount of mercury by weight for both compounds. We tabulated the mercury content 
of all U.S. licensed vaccines, determined the range of exposures to mercury that a child 
could receive under the recommended U.S. childhood immunization schedule, and 
characterized the potential risk to infants. Given the limitations of available data pertaining 
to thimerosal toxicity, we did not attempt a quantitative risk characterization. 

Results 

Hazard identification 

To identify hazards of thimerosal, we reviewed reports of toxicity in animals 
and humans. Because no controlled studies have been conducted to examine low 
dose thimerosal toxicity in humans, the reported toxicity of methylmercury, a related 
organic mercury compound, was evaluated. 

Animal Studies 

Limited animal studies have examined the toxicity of thimerosal or 
ethylmercury. Low doses of thimerosal equivalent to ethylmercury doses of either 1 
or 6 pg/kg/day in adult squirrel monkeys were converted to inorganic mercury, with 
high levels detected in the kidney and lower levels found in the brain.” 

Histopathological changes were not observed in either the kidney or brain. 

Prior to the marketing of thimerosal as a preservative in 1931 , high dose 
toxicity studies were conducted in rabbits, rats, mice, dogs and guinea pigs.’^ 

Rabbits, rats, and mice received intravenous injections of 1% solution with 
observation periods limited to 7 days; the use of control animals was not reported. 

4 



CBER/OVRR Review under FDAMA Section 413(c) 

The maximum tolerated doses were reported as 20 mg/kg (rabbits) and 45mg/kg 
(rats). For rabbits, the pathology of fatal cases was described as “essentially that of 
mercurial poisoning, including kidney and intestinal lesions.” Four dogs received 2 
mg/kg of 1% solution every third day for 12 doses. Autopsies performed seven 
days after completion found “only minor microscopic tissue changes.” Immediately 
following intraperitoneal injections of 1/1000 (0.1%) solution, guinea pigs 
demonstrated evidence of severe pain. "Fairly pronounced” congestion and 
hemorrhage in the visceral, parietal and omental peritoneum was observed when 
animals were sacrificed and examined 1-2 days after injection. The authors 
reported that “no abnormal pain responses” were seen in guinea pigs injected with 
dilutions of 1/4000 and 1/8000.’^ 

In a more recent carcinogenicity and toxicity study of preservatives in 
vaccines, Fischer rats were subcutaneously injected twice-weekly with thimerosal at 
doses ranging from 30 to 1000 pig /kg for 1 year.” Control rats were either 
untreated (negative control), or treated with nickel which is known to induce local 
inflammatory reactions (positive control). Animals were weighed weekly and 
autopsied at either 12 or 18 months after initial injection. All animals with 
spontaneous deaths, moribund, or with gross organ pathology had organs 
examined histologically. The thimerosal-treated rats had a dose-dependent 
increase in the incidence of bronchopneumonia, compared with rats receiving 
other preservatives or controls, with 60% of the thimerosal-treated animals 
demonstrating unspecified histopathologic changes at the highest dose, compared 
with 13% of untreated controls. The death rate for the thimerosal-treated animals 
paralleled that of other preservatives and controls leading the authors to conclude 
“the damage was slight, continuous, and perhaps cumulative.” In addition, animals 
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receiving Ihimerosal at the highest dose levels over the 1 2 months period 

demonstrated on average a 10% (range 5-14%) retardation of weight gain when 

compared with controls. Histopathology of the brain and kidney in thimerosal- 

treated animals was not reported. Quantitative data were compiled only for the 

highest dose levels; at lower doses the retardation of weight gains was reported to 

be “less significanf 

Human Studias 

Allergy to fhimerosal is well described in the clinical literature, primarily in the form 
of delayed-type hypersensitivity.’^ Some authors postulate that the thiosalicylate 
component is the major determinant of allergic reactions.’^ The clinical importance of the 
high prevalence of thimerosal sensitivity detected by patch testing remains controversial. 
Some investigators feel that it is of little significance,’® ’^ while others suggest it is 
important enough to require removal from pharmaceutical products.’^'’®'” 

Our search did not locate any reports of formal human toxicity studies 
performed prior to initial marketing of fhimerosal. The earliest report of thimerosal 
use in humans was found in a 1931 article by Powell and Jamieson.’® In this report 
of clinical use by another investigator, 22 individuals received 1% solution of 
Ihimerosal intravenously for unspecified therapeutic reasons. Subjects received up 
to 10 mg thimerosal/kg with no reported toxic effects, although 2 subjects 
demonstrated phlebitis or sloughing of skin after local infiltration. Of note, this study 
was not specificaily designed to examine toxicity; 7 of 22 subjects were observed 
for only one day. the specific clinicai assessments were not described, and no 
laboratory studies were reported. 

Clinical cases of accidental and intentional acute poisonings with very high doses of 
thimerosal, while rare, point to the severest forms of toxicity. Several cases of acute 
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mercury poisonirrg from thimerosal-containing products were found in the medical 

literature. These reports included the administration of immune globulin** (gamma 

globulin) and hepatitis B immune globulin, choramphenicol fomiulated with 1 000 times 

the proper dose of thimerosal as a preservative thimerosal ear irrigation in a child with 

tympanostomy tubes,** thimerosal treatment of omphaloceles In infantSi^" and a suicide 

attempt with thimerosal.*’ Total doses of thimerosal administered in these reports of acute 

toxicify ranged from approximately 3 mg/kg to several hundred mg/kg. These studies 

reported local necrosis, acute hemolysis, disseminated intravascular coagulation, acute 

\ 

ren^ tubular necrosis, and central nervous system injury including obtundation, coma, and 
death. 

Methylmercury Toxicity Studies 

We did not find any reports of toxicity following low dose exposure fo 
thimerosal in humans in the medical literature. However, available data suggest 
that the toxicity of ethylmercury, the thimerosal metabolite, and methylmercury may 
be comparable. Limited animal data are available on the comparative toxicity of 
ethyl- and methylmercury; only one animal study directly comparing the toxicity of 
these agents was found. Magos studied aduK male and female rats administered 5 
daily doses of equimolar concentrations (8.0 mg/kg) of ethyl- or methylmercury by 
gavage or 9.6 mg/kg ethylmercury.^® Tissue distribution, the extent and severity of 
histological changes in the brain and kidney, and effects on coordination were 
assessed. Magos concluded that equimolar doses of ethylmercury were less 
neurotoxic than methylmercury, as measured by coordination disorders in treated 
rats and histopathologic changes in the dorsal root ganglia. However, increasing 
the dose of ethylmercury by 20% caused higher coordination disorder scores and 
significantly more damage to the dorsal roof ganglion than in methylmercury treated 
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rats. Renal damage was greater in rats recerang equimolar doses of ethylmercury 
compared to methyimercuty. 

In humans, high dose e)q30sure to ethylmercury has resulted in toxicity 
similar to that of high dose exposure to methyimercuty.^ Because high dose 
exposure to ethylmercury from thimerosal results in toxicity comparable to that 
observed following high dose exposure to methyimercuty, and because of the 
chemical similarity of the two compounds, it appears reasonable to consider toxicity 
of low doses of methyimercuty and ethytmercury to be similar.^®^ 

Much of what is known about methyimercuty toxicity comes from poisoning 
episodes in Japan®* and Iraq, as well as studies of populations with dietary exposure, 
primarily in the Seychelles^ and Faroe Islands.^ The toxicity of methylmei cury was fiisi 
recognized during the late 1 950s and early 1960s with the consumption of contaminated 
fish in Minamata, Japan.®* Epidemics of methyimercuty poisoning also occurred in Iraq 
during the 1970s when seed grain treated with a methyimercuty fungicide entered the food 
chain as bread.®’ Maternal methyimercuty erqxjsure in these epidemics was associated 
with neurological abnormalities, such as delays in motor function, among children exposed 
in utero. 

Additional data from low dose exposure to methyimercuty derived from studies of 
populations exposed in their diet are conflicting.®®’®® Studies from the Faroe Islands 
reported that subtle abnormalities (e.g., finger tapping delays), detectable by sophisticated 
neuropsychometric testing, were associated with methyimercuty levels previously thought 
to be safe.®® Studies in the Seychelles, evaluating more global developmental outcomes, 
did not reveal any correlation between abnormalities and mercury levels,®® 
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Vaccine Adverse Event Reporting System 

To identify any events reported as attributable to thimerosal in vaccines, we queried 
approximately 90,000 VAERS reports from 1990-1998 by searching text fields for 
Thimerosal", Thiomersal”, “merthiolate”, and “mercury”. Forty-five reports were identified. 
The types of events reported and varxines administered are shown in Tables 1 and 2. Of 
note, one report described an individual who experienced anaphylaxis following hepatitis B 
vaccine. When rechallenged with a similar but thimerosal-free product, anaphylaxis 
occurred again, implying thimerosal was not the causative agent. VAERS has several 
limitations, including lack of consistent diagnostic criteria, data acquired from a diverse 
group of voluntary reporters, underreporting, and the difficulty in detemnining whether a 
vaccine caused the adverse event reported.'® A cause and effect relationship between 
the reported adverse events and thimerosal in vaccines cannot be established because of 
these limitations. 

Summary of Hazard Identification 

The only well established hazard of thimerosal at doses found in vaccines is 
delayed-type hypersensitivity reactions. At very high doses, the identified hazards of 
thimerosal are neuro- and nephrotoxicity. Methylmercury, a similar organic mercurial, has 
been associated in some studies with subtle neurodevelopmental abnormalities at low 
doses. Although the data are limited, similar toxicological profiles between ethylmercury 
and methylmercury suggest that neurotoxicity may also txxiur at low doses of thimerosal; 
however, such effects have not been reported. 

Dose-Response Assessment 

Guidelines for Safe Exposure to Methylmercury 

Guidelines for safe exposure to methylmercury, based on dose-response analysis 
of exposures resulting in overt toxicity, were used to determine whether the mercury dose 

9 



376 


CBER/OVRR Review under FDAMA Section 413(c) 

from vaccines approaches a level of concern. The U.S. Environmental Protection Agency 
(EPA)7 U.S. Agency for Toxic Substances and Disease Registry (ATSDR),^ the FDA,® 
and the World Health Organization (WHO)“ have developed recommendations for limits 
of exposure to methylmercury in the diet. These range from 0.1 pg/kg body weight/day 
(EPA) to 0.47 pg/kg body weight/day (WHO)" and include varying safety margins. The 
range of recommendations results from differing emphasis placed on various primary data 
sources and the different purposes for these recommendations. All guidelines, however, 
fall within the same order of magnitude. A complete discussion of the how each agency 
reached its recommendations and the intended purpose is beyond the scope of this risk 
assessment. The interested reader is referred to a recent review.® Application of these 
guidelines to a female infant at the s'”, 50“’ and 95*' percentite of weight between bittti 
and 26 weeks,®^ the period during which most infant vaccines are given, resulted in 
calculated recommended limits of mercury exposure shown in Table 3. This assessment 
assumed that the toxicity and pharmacokinetics of ethylmercury are the same as 
methylmercury (which has not been established) and is based on the conservative 
assumption that the susceptibility of the infant to toxicity from organic mercurials is the 
same as that of the fetus. Calculations also assumed limited or no excretion in newborns. 
Exposure Assessment 

An exposure assessment was undertaken of the mercury content of vaccines 
included in the recommended U.S. childhood immunization schedule.®® At the time of this 
review, childhood vaccines that might contain thimerosal as a preservative included single 
antigen hepatitis B vaccines; some diphtheria and tetanus toxoids and acellular pertussis 
(DTaP) vaccines; all diphtheria and tetanus toxoids and whole cell pertussis (DTP) 
vaccines; and some Haemophilus influenzae type b (Hib) vaccines. The total amount of 

® The WHO guideline is expressed as 3.3(ig/i<g body weight/week and has been converted lo a daily dose for 
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mercury by molecular weight was calculated (or each vaccine in the infant schedule. For 
formulations containing tfiimerosal as a preservative, hepatitis B vaccine contains 
approximately 12.5 pg mercury per 0.5 ml dose, DTaP or DTP approximately 25 pg 
mercury, and Hib vaccine approximately 25 pg mercury. Depending on the particular 
vaccine formulation and schedule, an infant may receive a total mercury dose from 
vaccines as much as 187.5 pg during the first 6 months of life. In special pcfiulations, 
influenza vacciiie may be administered at 6 months of age, which would increase the total 
dose to approximately 200 pg (Table 4). Thus, comparison with Table 3 shows that some 
infants may receive doses of mercury from vaccines that are in excess of EPA guidelines, 
but not the ATSDR, R5A, or WHO guidelines. 

At the time of this risk assessment, vaccine formulations not containing thimerosal 
as a presen/ative were available for Hib (AcIHIB® and HIBtiter® in single dose vials), DTaP 
(Infanrix®), and a combination Hib-hepatitis B vaccine (COMVAX*). Subsequently, two 
single dose formulations of preservative-free hepatitis B vaccine were approved by the 
FDA: on August 27, 1999 for Recombivax-HB®^® and on March 28, 2000 for Engerix-B®. 
The Hib-hepatitis B combination vaccine (COMVAX®) is licensed for use in infants > 6 
weeks of age, bom to mothers with low risk of hepatitis B. Vaccines that use thimerosal 
during the production process, but not as a preservative, contain less than 3 pg 
thimerosal/ml arid, therefore, are not considered in this exposure assessment. With the 
currently available U.S. licensed vaccines, cumulative infant exposure to mercury from 
vaccines can be less than EPA recommended limits, under most circumstances. Under 
special circumstances the ACIP'” and AAP'" allow for accelerated schedules for infants, 
such as infants dt risk of exposure to pertussis and for travelers. Administering vaccines 


purpose of comparison. 
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containing thimerosal as a preservative to these infants would result in exposure to more 
mercury per kilogram body weight over a shorter period of time. 

Estimates of thimerosal exposure from vaccines among 85,000 children who 
receive health care in a large health maintenance organization in California indicate that 
approximately 25% of infants received ethylmercxjry from vaccines in excess of the ERA 
methylmercury guidelines by 6 months of age, but not in excess of the ATSDR, FDA, or 
WHO guidelines."^ In addition, certain infants may be exposed to high levels of mercury 
from the diet or environment. These exposures should be added to those from vaccines 
in assessing the total exposure of infants to mercury. By the second year of life the larger 
body size of even the smallest children results in a calculated exposure which is less than 
the ERA, ATSDR, FDA, and WHO guidelines. (Table 5) 

No human data are available regarding neurotoxicity from thimerosal containing 
vaccines. However, one recent study measured the change in total mercury blood levels 
in a small number of infants after hepatitis B vaccination. Following one dose of hepatitis 
B vaccine (approximately 1 2.5 pg of mercury) given within 3 days of birth, mean mercury 
blood levels increased from 0.54 to 7.36 pgfL (range 1.3-23.6) in 15 pre-term infants with a 
mean body weight of 748 g; and from 0.04 to 2.24 pg/L (range 1 .4- 2.9) in 5 term infants 
with a mean body weight of 3.59 kg."* This study demonstrated that a birth dose of 
hepatitis B vaccine can measurably increase infant mercury blood levels. These levels are 
not generally considered acutely toxic; however, the long-term effects on 
neurodevelopment from this level of exposure have not been studied. 

Discussion 

Risk Characterization 

No evidence of harm has been demonstrated at doses of thimerosal found in 
vaccines, except for local hypersensitivity reactions. Available clinical data, however, do 

12 
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not address the potential for subtle effects in Wants. A pre-licensure study of intentionally 
administered high dose thimerosal,’^ cited as demonstrating its safety.® may not be 
directly relevant to the issue of thimerosal in childhood vaccines. This study was 
performed over 60 years ago when different safety standards existed; the study was not 
designed to look for chronic toxicity, did not include pharmacokinetics, and did not enroll 
infants. Case reports of neurotoxidty and renal toxicity from thimerosal in humans were 
found only at doses >100 times that found in vaccines. Our analysis concluded that the 
use of thimerosal as a preservative in vaccines might result in intake of mercury during the 
first six months of life that exceeds the ERA, but not the ATSDR, FDA, or WHO gurdelines 
for methylmetcury intake. The clinical significance of this conclusion is not currently 
known. The ERA guidelines contain as much as a ten-fold safety factor. Such guidelines 
are meant to be starting points for evaluation of mercury exposure, and should not be 
viewed as absolute levels above which toxicity can be expected to occur.® 

Rrecisely identifying the risk from thimerosal in vaccines is problematic because of 
gaps in knowledge of its toxicity. This risk assessment extrapolates the toxicity from 
mefhylmercury exposure to that of ethylmerouiy from thimerosal in vaccines. This 
extrapolation has several limitations. The comparative toxicity of ethyl- and methylmetcury 
has not been well characterized. Moreover, the metabolism and elimination of 
ethylmercury compared with methyimercury, and the effect of intermittent intramuscular 
doses of thimerosal from vaccines compared with chronic low dose oral exposure to 
methyimercury, has not been studied. Several of the guidelines for methyimercury 
exposure are based on studies of fetal outcomes after in utero exposures from maternal 
ingestion of methylmercury-contaminaled food. The susceptibility of the infant compared 
with the fetus to adverse effects from organic mercurials is not known. While 
acknowledging the limitations of available data and the uncertainties inherent in our risk 
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assessment, we cannot exclude the possibiSty of subtle neurodevelopmental 
abnormalities from the cumulative exposure to thimerosal in vaccines. 

Options Regarding Thimerosai as a Preservative in Chiidhood Vaccines 

Three general options ewst regarding the use of thimeros^ as a preservative in 
childhood vaccines: maintaining current vaccine fonnulations, eliminating thimerosal from 
vaccines, or reducing exposure to thimerosal. Reduction in exposure to thimerosal from 
vaccines is merited given the goal of reducing human exposure to mercury from all 
sources, the availability of alternatives to thimerosal as preservative in vaccines, and the 
potential risk to infants. 

Complete elimination of thimerosal from all vaccines in the near future is not likely. 
Reformulation of vaccines that include thimerosal in the production process will require 
further product characterization, and perhaps clinical studies, to establish safety, purity, 
potency, stability,: and efficacy.^ For some vaccines, removal of thimerosal may alter the 
antigenic structure and thus the immune response. If a new preservative is to replace 
thimerosal, the safety and efficacy of the alternative must first be established. 

Several approaches are available to reduce exposure of children to thimerosal. 
Clinicians may select existing products not containing thimerosal. Reformulation of 
vaccines in single dose vials may eliminate the need for a preservative. For some 
vaccines, such as the recently approved single antigen hepatitis B vaccine 
(Recotrttivax®), reformulation in single dose vials could be accomplished rapidly because 
the vaccine was already formulated and stored in bulk without thimerosal as a 
preservative. While transition to single dose vials may be an option in the U.S., multidose 
vials containing thimerosal remain, at present, an important component of immunization 
programs in developing countries because of their reduced cost and storage 
requirements. In such settings, the WHO has determined that the benefits of vaccination 
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and the risk of microbial contamination of multidose vials outweigh the theoretical risks of 
thimerosal in vaccines.'’^ * 

Several new vaccines, formulated without thimerosal as a preservative, are under 
development by vaccine manufacturers, including combination products. If licensed, these 
vaccines would greatly expand options available to clinicians. Another possibility to 
reduce thimerosal exposure is to reformulate vaccines with reduced amounts of thimerosal 
that still have a preservative effect. In the long term, preservative-free products 
formulated in single dose vials, substitution of alternative preservatives, or implementation 
of new vaccine technologies such as combinatfon, mucosal, trancutaneous, and DNA 
vaccines may further reduce or eliminate the need for thimerosal as a preservative in 
childhood vaccines. 

Actions Taken to Date 

On July 1 , 1999, the FDA sent a letter to manufacturers of vaccines requesting their 
plans to remove thimerosal from U.S. licensed vaccines, or alternatively, an explanation 
for continued use of thimerosal eis a vaccine preservative.^’ In July 1 999, the AAP and 
the PHS issued a joint statement^® and the AAP released an interim report to clinicians*® 
recommending that thimerosal be removed from vaccines as soon as possible, while 
maintaining efforts to ensure high vaccination levels. The Joint statement included a 
commitment by the FDA to expedite the review of manufacturers’ proposals to remove 
thimerosal as a preservative from vaccines. One recommendation arising from these 
reports included deferral of hepatitis B vaccination until 2 to 6 months of age for infants 
bom to low risk mothers. With the approval ot a single antigen thimerosal-free hepatitis B 
vaccine in August 1999, the Advisory Committee on Immunization Practices (ACIP) 
recommended that the birth dose of hepatitis B vaccine be resumed, and that infants 
under 2 months of age be given preference for thimerosal-free products where supplies 
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are limited. In November 1999, tbe ACIP reaffirmed these recommendations.” Additional 
proposals by manufacturers to remove thimerosal as a preservative from vaccines are 
under review by the FDA. In August 1999 the Centers for Disease Control and Prevention 
and the National Vaccine Advisory Committee sponsored an open public forum bn 
Thimerosal in Vaccines, with representatives from Public Health Service Agencies, other 
U.S. government agencies, academia, industry, and the international vaccine community, 
to examine relevant issues. 

Research needs 

Data are lacking regarding the biotransformation arvf pharmacokinetics of 
thimerosal and Its derivafives following intramuscular injection in humans and animal 
models. Moreover, insufficient information is available to adequately assess the potential 
for neurodevelopmental, renal, immunologic, and reproductive toxicity of thimerosal. 
Limited data exist on the mercury exposure of infants from vaccines, and no observational 
studies have been done in humans to assess any possible effects of thimerosal exposure 
on neurodevelopment, renal, and immunological function. Thimerosal is unlikely to be 
eliminated from all vaccines in the near future, arxf studies are needed to address these 
gaps to provide a more precise characterization of the potential risk from thimerosal In 
vaccines. 

Conclusion 

Our review revealed no evidence of harm caused by doses of thimerosal found in 
vaccines, except for local hypersensitivity reactions. Vaccines containing thimerosal as a 
preservative may expose infants to cumulative mercury at levels that exceed EPA 
recommendations during the first six months of life. The clinical significance of this 
conclusion is not currently known; EPA guidelines contain as much as a fen-fold safety 
factor and such guidelines are meant to be starting points for the evaluation of mercury 
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exposure. However, reducing exposure to thimerosal from vaccines is merited given the 
goal of reducing human exposure to mercury from all sources, the availability of 
alternatives to thimerosal as preservative in vaccines, and the desirability of ensuring the 
highest possible level of public confiderrce in the safety of vacxjines. 
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Table 1 ; Reports to VAERS Attributed by Reporter to Thimerosal* by Vaccine Type 


Hepatitis B 

28 

Influenza 

10 

T etanus/Diphtheria 

3 

Haemophilus influenzae type b (HIB) 

1 

DTaP 

1 

DTP/HIB (TETRAMUNE) 

1 

DTP and HIB (Concurrent 

1 

administration) 



F ' ’ ■■ . ■ - . .1 

M himerosal, thiomersal, merthiolate, or mercury 
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Table 2: Types of Events Attributed by Reporter® to Thimerosal 


Injection site reaction 

13 

Rash 

9 

Urticaria** 

8 

Edemat 

5 

Ru-like syndrome/joint achesV 

4 

Anaphylaxis^: 

1 

“Severe allergic reaction”# 

1 

Wheezing** 

1 

Stridor 

1 

Malaise/agitation 

1 

Reaction not specified 

2 


’Thimerosal, thiomersal, merthiolate, or mercury 

Note: Only one report (angioneurotic edema) required hospitalization. Most others 
reported doctor visits or emergency room visits. 

"One report involved a patient with 'jiiioaria and whsoziag, onsst after vaccination not 
specified. 

tone report of edema required hospitalization for angioneurotic edema, two reports of 
facial edema, one report of eyelid edema, one peripheral edema. 

¥One patient also reported fever to 102°F. 

#Not otherwise specified. 

tPatient had placebo-controlled rechallenge with similar vaccine formulated without 
thimerosal and had anaphylaxis; thus, anaphylaxis nof thought to be due to thimerosal. 
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Table 3: Calculated Exposure Limits for Mercury, Using Various Agency Guidelines for 
Exposure to Methylmercury, in Infants < 6 Months of Age by Percentile Body Weight 


Agency 

Percentile Body Weight 


■1 

■1 

mm 

EPA 

65 pg 

89 pg 

106 pg 

ATSDR 

194pg 

266 pg 

319 pg 

FDA 

259 pg 

354 pg 

426 pg 


305 pg 

417 pg 

501 pg 


• Calculated Exposure Limit = dose/kg body weight/week X average weight X 26 weeks 
X 0.932 (mercury molecular weight/ methylmercury molecular weight): e.g., EPA 
calculated exposure limit = 0.7 pg/kg body weight/week X 26 weeks X (2.36 kg + 5.25 
kg)/2 X 0.932 = 65 pg. 

• Assumes average of 5th, 50th, and 95th% weight for females at birth (2.36 kg, 3.23 kg, 
3.81 kg) and 6 months (5.25 kg, 7.21 kg, 8.73 kg) = 3.81 kg, 5.22 kg, 6.27 kg. Females 
were selected because their smaller body weight makes them more susceptible than 
males. 

• Recommended limits on methylmercury exposure: 

EPA: 0.1 pg/kg body weight/day; ATSDR: 0.3 pg/kg body weight/day; 

FDA: 0.4 pg/kg body weight/day; WHO 3.3 pg/kg body weight/week. 

For calculations, daily limits multiplied by 7 to obtain weekly limits. 


25 























392 


CBER/OVRR Review under FDAMA SecHon 413(c) 

Table 4 - Exposure to Mercury from Vatxines in U.S. Infants (< 6 months) 


Vaccine 

Minimum 

Maximum Mercury 


Mercury Dose 

Dose 

DTaP X 3 

opg 

75 pg 

Hibx3 

Opg 

75 pg 

Hepatitis B x 3 

opg 

37.5 pg 

Hib-Hepatitis B x 2 

Opg 

NA 

[Influenza] ^ 

[12.5 pg] 

[12.5 pg] 

(selected 



populations) 



Total 

(12.5 pg] 

187.5 pg [200 pg] 


^Brackets denote dose of mercury if influenza vaccine is administered. 

Thimerosal is 49.6% mercury by weight; e.g., 0.005% thimerosal concentration is 
equivalent to 50 pg thimerosal/1 .0 ml or 25 pg lhimerosal/0.5 ml and results in 
approximately 12.5 pg mercury/0.5 ml dose 

Note: These calculations do not include mercury exposures from sources other than 
vaccines. 

NA: Not applicable 
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Meet^lng Memorandum 
MATERNAL IMMUNIZATION WORKING GROUP 

10/13/98 Time: 8:30 a.m. - 10:00 a.m. 

M. Gruber, M.C. Hardegree, M. Serabian, N. Baylor, 
B. Sheets, K. Midthun, J. Clifford, L. Falk, 

K. Goldenthal, H. Jolson (CDER) , K. Hastings 
(CDER) 

Pregnancy registries; 

Discussion of point paper: "Reproductive toxicity 
study requirements for vaccines" 

Presentation by Dr. Jolson: 

Dr. Heidi Jolson (Division Director of Antiviral Drug 
products, CDER; Chair of the pregnancy registry & Guidance 
working group) presented an overview of pregnancy registry 
initiatives : 

The pregnancy labeling task force (PLT) is an agency-wide 
initiative charged with reformatting the pregnancy label section. 
There are two groups reporting to the pregnancy labeling task 
force, the preclinical working group and the clinical working 
group, i.e., the pregnancy registry working group. The purpose of 
this working group is to develop recommendations for 
incorporating the results of pregnancy registry data in the 
"Pregnancy" section of the package insert. The group is 
developing an internal document for clinical reviewers to assist 
the reviewer in interpreting pregnancy outcome data as well as a 
pregnancy registries guidance document aimed at industry. In 
addition, a reviewer training course is offered that is designed 
to introduce the reviewer to issues that commonly arise in the 
course of reviewing human pregnancy outcome data. 

1 . Pregnancy Registries Initiatives 

There are currently numerous problems with regard to the 
pregnancy related sections, i.e., pregnancy category system A, B, 
C, of a package insert for a marketed drug: a) There is in 
general a lack of data form human clinical studies in this 
section, because new drugs are infrequently studied in pregnant 
women, b} only if severe adverse outcomes are observed (severe 
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malformations, developmental anomalies) information will be 
included in the pregnancy section (example thalidomide) , c) it is 
difficult to extrapolate the results from animal pre-clinical 
reproductive toxicity studies to humans, ari.d d) there is often a 
lack of sponsor incentive to develop relevant information. 

The question was raised what the CDER requirements for pre- 
clinical studies are and for what products they apply, i,e., 
would they be required for products tha€^are not administered 
more than 3-4 time in a lifetime of the subject. Dr. Hastings 
explained that Segment II repro-tox studies are generally 
obtained prior to proceeding to Phase 2 studies and that full 
repro-tox studies (all segments) should be completed prior to 
initiating Phase 3 clinical trials. These studies are usually 
required for drugs that are given to treat chronic conditions, 
i.e. repeatedly administered drugs, however these type of studies 
have also been performed for products that are given 
infrequently. CDER's experience is that sponsors usually conduct 
reproductive toxicity studies because of liability issues. CDER 
has more problems to get sponsors to conduct chronic 
carcinogenicity studies requiring extended periods of time. The 
point was made that vaccine manufacturers whose products are 
regulated by OVRR are often reluctant to perform preclinical 
repro-tox studies, because these products usually are not 
administered for extended periods of time. However, the argument 
can be made that even if the product is given infrequently it can 
trigger an immune response, that may have long lasting 
consequences on the organisms justifying the pre-clinical repro- 
tox evaluation of such products. 

Pregnancy registries are prospectively defined, 
observational studies in which exposed women are recruited and 
followed to determine the outcome of any known pregnancy, • 
Pregnancy registries • are not clinical trials but rather of 
epidemiological nature. Sponsors should determine the outcome of 
each pregnancy and calculate the rate of any complications and 
fetal abnormalities compared to rates observed in unexposed 
women. It was discussed that the comparisons performed are 
likely not perfect and there is a certain bias, since it may be 
difficult to adjust for potential confounders such as population, 
geographical areas, age, race etc. This was acknowledged but it 
was stressed that he .goal of any pregnancy registry is to achieve 
as good of a comparison as doable and to make an effort to adjust 
for maternal risk factors. 
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It was discussed that a certain "background noise" in terms 
of abnormalities and birth defects are expected. It is not 
really important that there is a certain percentage of background 
noise, but what the observed defect presents, i.e., if in a 
subpopulation of 500 women the same rare adverse effect is 
observed this is a pretty compelling argument that the drug may 
present a hazard. Pregnancy registry data are being interpreted 
by a group of experts. 

Pregnancy registries should be considered when animal 
findings are of concern or ambiguous (which is not to say that in 
the absence of such findings, pregnancy registries should not be 
performed) , if similarity to a product exists that is known to be 
a concern, if human findings are of concern, if there is an 
expectation that there is high demand of the product in women of 
reproductive age, if the product is necessary to treat a 
condition with high morbidity during pregnancy or if live 
attenuated vaccines (or other products causing subclinical 
infections) are being used. 

Pregnancy registries are considered as Phase IV commitments 
at the time when the product is marketed. Pregnancy registry 
data should be included in different part of the package insert, 
i.e,, sections on pregnancy labeling, dosage, safety etc. 

Dr. Jolson discussed two examples in which pregnancy registries 
were performed as Phase IV commitments: 

a. The first product is Ribavirin that is given in combination 
with alpha interferon to treat Hepatitis C. Ribavirin has 
caused multiple fetal abnormalities in pre-clinical studies 
in all species tested. Ribavirin is given over a 6 months 
time period, has a long half time and is likely a human 
teratogen. The label contained exclusive warnings and the 
pregnancy category is termed "X". (It was pointed out that 
Schering-Plough agreed to category "X" in the label based on 
pregnancy studies) 

b) The second drug is Efavirenz that is indicated for subjects 
with HIV infection. Preciinicai studies revealed 
CNS abnormalities in 3/20 primates and the drug was 
considered Category C in the pregnancy label section. 
Efavirenz is not considered first choice of HIV drugs to be 
used in pregnancy. 
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It was stressed that the concept of performing pregnancy 
registries is new and that only few sponsors have conducted 
pregnancy registries (Merck/Varivax) In addition, it remains to 
be determined if data obtained from these studies can be 
interpreted to judge the effect of a drug on pregnancy outcome. 

Dr. Jolson reviewed efforts of the clinical working group to 
increase reviewer and industry awareness, such as guidance 
documents, the reviewer training course, discussion of the topic 
at outside symposia and lastly the ongoing activities to re- 
design pregnancy section of label. The general context and goals 
of the reviewer guidance document "Review of Human pregnancy 
outcome data", the guidance for industry document "Design and 
Conduct of pregnancy registries", and the reviewer Training were 
briefly summarixed {see attached slides). Concern was expressed 
that any one committee may not be able to address all of industry 
and the suggestion was made to have a FDA workshop on the concept 
of pregnancy registries. It was mentioned that the DIA meeting 
would also have discussions on pregnancy registries. 

Dr. Jolson concluded her presentation with the remark that 
one key to improve the pregnancy label lies in the availability 
of human data and in FDA's ability to interpret these data 
soundly. Data obtained from pregnancy registries should help to 
meet this goal whereby the philosophy is "Some information is 
better than no information". Pregnancy registries may provide 
reasonable information about human pregnancy outcome data in the 
absence of controlled clinical trials. 

Suggestions were made to contact staff at the National 
Institutes of Child Health (NICHD) , D. Alexander, for 
Participation in the work of the pregnancy registry working 
group. Dr. Jolson asked that suggestions should be mailed to her 
E-mail account. Dr. Jolson announced that the next scheduled 
meeting of the pregnancy registry working group is November 17 
1998. 


The group discussed the need to obtain data on human 
pregnancy outcome on currently licensed vaccines recommended for 
pregnant women. For example, the label for the influenza vaccine 
states Category C. No animal data exist. It is at the 
physicians discretion to assess the risk benefit. However, the 
ACIP recommended that this vaccine can be given to pregnant women 
in their second trimester. This recommendation was included in 
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the package insert. The question was raised why such 
recommendations was put in the label in the absence of data. 


2 . Status update point paper "^Preclinical reproductive toxicity 
study requirements for vaccines" 

M. Gruber informed the group that the point paper "Reproductive 
toxicity study requirements for vaccines" was presented at CBER 
staff meeting on September 23, 1998. The paper was subsequently 
distributed to all division directors within OVRR. The comment 
period will end on November 15, 1998* So far, no comments were 
received. Once the comment period has passed, the paper will be 
presented to Dr. Devine. A copy of the paper was also provided to 
Dr. 2oon. The purpose of the point paper is to obtain feedback 
from CBER management on the recommendations made by the maternal 
immunization working group, to obtain concurrence that these 
recommendations be used in discussing reproductive toxicity study 
requirements with sponsors and to generate a working document to 
promote - consistency among OVRR reviewers. At this time the paper 
is not viewed as a guidance document for preclinical repro-tox 
testing for vaccines. The development of such document may be a 
next step following concurrence from CBER management on the 
recommendations contained in the point paper. 

3. Thimerosal as a preservative in vaccine products 

There was further discussion with regard to the presence of 
thimerosal in vaccine products. Dr. Hastings informed the group 
that a Pharm/Tox reviewer (Steve Hundley) at DSPIDP has conducted 
a review of the published pharmacology and toxicology information 
on thimerosal. The conclusion was that there is little 
information in the available literature to support the view of 
thimerosal being a significant hazard at the doses used in 
vaccine products. However, it appears that reproductive toxicity 
studies and pharmaco-kinetic studies to evaluate the metabolism 
of thimerosal have not been conducted. Thus, there is no 
scientific data base from which to derive regulatory 
recommendations. It was discussed that toxicity studies with 
thimerosal may be conducted at FDA's contract laboratories, other 
Institutions such as the National Center for Toxicology Research 
(NCTR) were also mentioned. Dr. Hastings indicated that such a 
study could perhaps be conducted at CDER Office of Testing and 
Research (OTR) under the direction of Frank Sistare {see also 
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E-Mail from Dr. Hastings to Dr. Hardegree attached) . Such study 
could potentially be set up as a CEIADA with participation of 
various companies. 

Attachments: 

1. Overheads "Pregnancy registries initiative" 

2. Point paper; "Preclinical reproductive toxicity study requirements 

for vaccines" 

3. E-Mail from Dr. Hastings to Dr. Hardegree (10/14/98) "Thimerosal" 

4. Attendees list 


prepared by M. Gruber : maternal immunization working group, minutes 10/13/98 
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Brockner Ryan, Beth 


'’om: Pafriarca. Peter 

.«t: Friday. July 02, 1999 10:24 AM 

ro: SACHORIK. LAWRENCE 

Cc: ^yk>r. NoirnEm; Es^r, Elaine; GoidenthaL Karen; Ball, Leslie; DeaL Carolyn O. 

Subfect: RE: Q and As 

S^isWvity: Cofdkteiflai 


Larry; I also have a few suggestiorjs and some “heads-up’s" vrtitch you may wish to considw ... toey represent my own 
personal views, and, in the interest of time, have not been cleared by my superiors. 

You-inay wish to point out th^ (1) FDA continuously examines saf^. potency, and purity issues aS vaednes and 
Mioris dosefy wnth manufacturers to improve ey«y product wherever and whenever possiUe tiie thtotems^ ssue is 

pact££l»ipe{:...£^dbai effort to make vacemes even more safe arid efftoadous than cun^tiy are}; the 

process of encouras^ng^thimeiosablree preparations before FDAMAihrough the INDartoixe^lA-pro^^ises^t^nnclstKe 
ff^^ii '' gwit ii fe aj^lto °ex anv Karen Gofoenthal may know|; and (3) titimems^ has po^iftiai bendits as 

well as potenii^ risks - its not slmp^ a matter of “thimefosai is a totally in^ urs^ecessary ti^redienL and ks pc^tialiy 
bad ... so leCs get rid of Ttnm^os^ has beat an important component in the manufactorktor^ certain racdnes.»to 
toe adctticx) of twnaosai to the final fntoiti-dose) contamer provides additions^ assiuances toat ttw product vA not 
become confanwiated wfto bacteia once the vial is entered by the practitioner. In additi«r,temovsJ rtf toimeros^— if and 
vitoenever possO^e (and FDA is now actiwiy pursuing this, as you probably know| — could have ether i tn p o f t an t*hQfv 
merficaT downsides, including ttte potential diminadon of rriuSr-dosepresefitatians tor certain vaednes, whidrwHifi) 
increased the cc«t of va<x:ines: and fn) increase storage fspacel requirements in the cfinic setting. You should ^o be 
aware toat if toe U S. (and petoans me Fi aHonH: a no«iHnn Jh^ the theoretical risk of ethyl mercury e)qx>sure outweigh 
its potential benefits to the point where no vaccines usted m toe US or Europe wi cont»n thimerasal [which is vtoere tti^s 
appear to be h^ded], tius could also have a severe kraact on giobd Clhird wodcT) vacem^km pro£^ms, particularly for 
h^jatitis B and whole^eti DTP vacemes, which, tor venous reasems. will almost colatoty have to t^e ihiirnerosai as an 
ingredient for pekOTtii^rnany years to come. WHO has already made a plea to the Academy of Pediatrics to “tread 
l^htly“ and "consider the giobai rarr^cations' of their evohring pokey. 

Fina^, m my own personal opinion - and as a heads-tto because I believe it could come up - the greatest point of 

<m tois tssuie is toat toe systematic review of thimerosal in vaccines by the FDA could have been dime yeaus 
) and onanr^SK^ha^ as toe chikthoodtovnunizationscheditie became more com^x. The c^latimts done by 
. -;A are not convex, rm not sure if there wil be an easy way out of the potential perc^j^ toat the FDA COO and 
immunization poiby bodies may have been "asleep at the switch" re: thimerosal until now. 


• — Or^inat Message—— 

From: BaA. Lesie 

Sent: ThunOav. July 01, 1999 11:09 PM 

To: BACWORIK, tAWRENCE 

Ce Baylor, Mtinnan: Ester. Efams; Patiteca, Petar GoMenthat, Karen 

Sutifect Q and As 

SansUMty: ConMential 

Lary. 

Attached are suggested revisions to toe Q and As. Regan^ the Ifterature review, we found several reports of 
acute toxietty at high doses, as well as hypersensitivitv reactions at low doses, especial^ from topical exposure 
Regatdtog the VAERS search, there were 45 reports m the VAERS database from 1990 to 1998 for Ihfrieiosal Most 
reports involved allergic reactions {hypersensitivity), although a cause-and^ffect tel^onship could not be est^tished. 

I hope this helps. 

« File; ttiimeros^QAI ,doc » 


EXHIBIT 
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A POPULATION -BASED STUDY OF MEASLES, MUMPS, AND RUBELLA 
VACCINATION AND AUTISM 

Kreesten Meldgaaro Madsen, M.D., Anders Hviid, M.Sc., Mogens Vestergaard, M.D., Diana Schendel, Ph.D., 
Jan Wohlfahrt, M.Sc., Poul Thorsen. M.D.. J0rn Olsen, M.D., and M>«)s Melbye, M.D. 


Abstract 

Background It has been suggested that vaccina- 
tion against measles, mumps, and rubella (MMR) is 
a cause of autism. 

Methods We conducted a retrospective cohort study 
of ail children born in Denmark from January 1991 
through December 1998. The cohort was selected on 
the basis of data from the Danish Civil Registration 
System, which assigns a unique identification num- 
ber to every live-born infant and new resident in Den- 
mark. MMR-vaccination status was obtained from the 
Danish National Board of Health, information on the 
children's autism status was obtained from the Danish 
Psychiatric Central Register, which contains informa- 
tion on all diagnoses received by patients in psychiat- 
ric hospitals and outpatient clinics in Denmark. We 
obtained information on potential confounders from 
the Danish Medical Birth Registry, the National Hospi- 
tal Registry, and Statistics Denmark. 

Results Of the 537,303 children in the cohort (rep- 
resenting 2,129,864 person-years), 440,655 (82.0 per- 
cent) had received the MMR vaccine. We identified 
316 children with a diagnosis of autistic disorder and 
422 with a diagnosis of other autistic-spectrum disor- 
ders. After adjustment for potential confounders, the 
relative risk of autistic disorder in the group of vac- 
cinated children, as compared with the unvaccinated 
group, was 0.92 (95 percent confidence interval, 0.68 
to 1.24), and the relative risk of another autistic-spec- 
trum disorder was 0.83 (95 percent confidence inter- 
val, 0.65 to 1.07). There was no association between 
the age at the time of vaccination, the time since vac- 
cination, or the date of vaccination and the develop- 
ment of autistic disorder. 

Conclusions This study provides strong evidence 
against the hypothesis that MMR vaccination causes 
autism. (N Engl J Med 2002;347:1477-82.) 

Copyright © 2002 Massachusetts Medical Society. 


I T has been suggested that the measles, mumps, 
and rubella (MMR) vaccine causes autism.^ "* The 
widespread use of the MMR vaccine has report- 
edly coincided with an increase in the incidence 
of autism in California,* and there arc case reports of 
children in whom signs of both developmental regres- 
sion and gastrointestinai symptoms developed shortly 
after MMR vaccination.' Measles virus has been found 
in the terminal ileum in children with developmental 
disorders and gastrointestinal symptoms but not in de- 
velopmentally normal children with gastrointestinal 
symptoms.'^ The measles virus used in the MMR vac- 
cine is a live attenuated virus that normally causes no 
symptoms or only very mild ones. However, wild-type 
measles can infea the central nervous system and even 
cause postinfectious encephalomyelitis, probably as a 
result of an immune-mediated response to myelin pro- 
teins.^'' 

Studies designed to evaluate the suggested link be- 
tween MMR vaccination and autism do not support 
an association, but the evidence is weak and based on 
case-series, cross-sectional, and ccologic studies. No 
studies have had sufficient statistical power to detect 
an association, and none had a population-based co- 
hort design.'o '^^Thc World Hc^th Oi^anization and 
other organizations have requested further investiga- 
tion of the hypothcticaJ association between the 
vaccine and autism.^-'^ We evaluated the hypothesis 
in a cohort study that included all children born in 
Denmark in 1991 through 1998. 

From the Danish Epidemiology Science Ceixer, Department of Epidemi- 
ology aitd Social Medicine. Arhus, Deninaric{K.M.M., M.V., P.T., J.O.); the 
Danish Epidemiology Scicna Center, Department of Epidemiology Research, 
Suteos Senim losdtute, Copenhagen. Denmark {A.H., J.W., M.M.); and 
the NackMial CenKr on Birch Defects and Developmental Disabilities, Centers 
for Disease OmictoI at>d Prevention, Atlanta (D.S.). Address reprint requests 
to Dr. Madsen at the Danish Epidemiology Science Center, Department of 
Epidemiology and Social Medicine. Wtmclyst Blvd. 6, DK-8000, Aarhus C, 
Denmark, or at kmm@dadlnec.dk. 
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METHODS 

Study Design 

Ws designed a remsspcciivt follow-up smdy of aD txjm 

in Dcnmaikduiiiig iIk pcsiod from January 1, 1991, tol^ccra- 
ber 31, 1998. The cohort was established on the basis of dm 
tained from the Danisli Civil Registration System and five odier na- 
tional registries. 

All livc-bom children and new residents in Denmari: arc ^signed 
a unique personal kkmification number (a civil-re^soy manber}, 
%vhich is stored in the Danish Civil Regisrradon Sysiem co^dtu 
widi information on vital status, emigration, disaf^ietraice, address, 
and frouly members (mother, &thcr, and siblings).’* The re^soy is 
updated once a s^cek, and all changes in die stored mfomtadon arc 
reported to die registry according to established )eg^ procedures. 
The civil- registry number is used as the Bnk to information at the 
individual level in ail other national registries. This system provides 
completely accurate finkage of information between regiaries at 
the individual level. 

We deretnimcd MMR-vaccinaiion status on die hash of «cd- 
nation data reported to the National Board of Health ly gcoeral 
practitioners, who administer ail MMR vaccinations in Denmark. 
Tlie general practitioners are reimbursed by the state on the basis 
of these reports. We retrieved information on vaccinations fiooi 
1991 through 1999. The MMR vaccine was introduced in Detumrk 
in 1987, and the single-antigen measles v’accinc has not been used- 
The MMRvaccine used in Denmark daring the study period was 
identical to that used in the United States and amtained the fiitew- 
ing uacrioe strains: Moraten (measks), Jeryl Lynn (mumps), a/id 
Wistar RA 2^3 (rubella). 

The nationai vacxination program rccc»nnier.ds dia children be 
vaccinated at 15 months of age and again at 12 years. No chan was 
made in the program during the study period. We obtained infor- 
mation on MMR vaccination at 1 5 months age, since only this 
exposure is relevant to the end point under .study. ,8Lnfe the vacci- 
natioai data arc transferred K> the Nati<»d Board of Health once » 
week, VK chose Wednesday as the day cd' vaednadoo. When the vac- 
cination infotmatioo was recorded whJa the cMd’s cwi civil-registry 
number, the information was directly lit>ked with oAer registries. 
Beforc 1 996, in most cases the vaccination information and the age 
of the child were recorded tvith the civil-registry number of the 
accompanying adult; we used information from the Danidi Civd 
Registration System to identify the link from the accompanying 
adult to the chad. Thus, 98,5 perccut of the diiltfrcn vitre identified 
wicii the use of the child’s civil-registxy number or die cml-registry 
number of die mother or father and die ^e erf" the cNid at vaccina- 
tion. The remaining l.S percent ofchddrenwe.rc idemified on the 
basis of'additional btfoimation from the Danish Ovil Registration 
System on other relatives and information on the address at the time 
of vaccination. 

Information about diagnoses of autism was obtained from the 
Danish Psycliiairk Central Register, which contains infiarmation on 
all diagnoses rcccKred by paikaiis in psychiatric hospit^s, psychiatric 
depattmenu, and outpatient clinics in Deiwnafk.“ la our cohort, 
93.1 percent of the children were treated only as ou^atients, and 
6.9 percent were at some point treated as inpatients in a psy-dtiairk 
depanmenb All di^noscs were based on the IntenuiwsaJ Oassi- 
/frflfwn o/ Diseatu, lOihRevuion (ICD-IO), which tssimiJar to the 
4th edition of the Dityjnoscic and SMCistkal Manual of Mental Dk- 
orders (DSM-IV) witli regard to autism.’*'’* In Denmark, children 
arc referred to specialists in child psychiatry by general pracinion* 
ers, schools, and psychologists if autism is su^cted. O^y special- 
ists in clidd psychiany diagnose autism and assign a di^ostx code, 
and all dit^noses are recorded in the Dansh Psychiatric Central 
Rcgaler. We identified ail children gwm a diagnosis of autistic 
disorder {!CD- 10 code F84.0and DSM-IV' code 299.00) orantxh- 
er autistk-sf^ctrum disotdcr(iCD 10 codes F84.1 through F84.9 
and DSM-SV codes 299.10 and 299.80) When a clsld was gh'cu 
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<£^x>»s trf’bodi autistic disorder and one or more other autistic- 
^ecttum dwHders, wc da.«ifred the diagnosis as autistic disorder, 
Ausmt is assoct^ed with the sihcriied genetic condiebns tuberous 
sderoas, Angebnan’s syiulrome, and the fragile X syndrome and 
tvitb congenital rubella . 'lb rmximis* the homo^city of the study 
pt^uiaticHi, data for children with these conditions were censored 
when the diagnosis was made. We obtained information on these 
conditions from the National Hospital Registry. 

VMcpcrfoimedan extensive record review for 40 children with au- 
tistic disorder (13 percent of all tite children with autistic disorder) 
tOvaiidaGe the diagnosis of autism. Aconstifrant in child psychiatry 
with expertise in autism examined tlie medkai records. Tl^y-seven 
ofihechfldicn (92 percent) met the operational criteria for autistic 
distwiM' according to a systematic coding scheme developed by the 
CCnKis for Disease Control and Prevention for suiveiUance of au- 
tistnandusedtnaprcvalcnce study in Brick Townsliip, New Jersey.*' 
The three drildicn who did not meet the criteria for autistic dh- 
oidcrwcre all classified as having other autistic -spcctnim disorders. 
For two of the children, the diagnosis of autistic disorder was ques- 
tkmable because of profound intelJeccuti impairment. For the diird 
dtftl, we <fid not have information about the onset of symptoms be- 
fore the age of three years, which is a prerequisite for the diagnosis 
of autistic disorder. 

Wc obtained information on biith weight and gestational age 
from the Danish fdedical Sirtli Registry and the National Hospital 
Registry. lofixmation on potential confounders, includng $o- 
ctoeconomic status (as aidicatcd by the employment status of the 
head of the household) and mother’s education was obtained from 
Statistics Denmark from the time when the child was IS months 
rrfage. 

Statistical Analysis 

FoDow-up for the diagnosis of autistic disorder or another autis- 
tk-speemuD disorder began for ail cliUdren on the day they reached 
one year of age and contiivued untU the diagnosis of autism or an 
associated condition (the fragile X syndrome, Angeiman's syndrome, 
tuberous sclerosis, or congenital rubella), entigration, de^, or the 
end of foUcw-up, on De«mber 3 1 , 1999, whichever occurred first. 
The incidcflce-ratc ratios for autistic disorder and other autistic- 
spectrum disorders in the group of vaccinated children, as compared 
with the aovaedfuterf group, wrere examined in a log-4near Poisson 
regression model with tire use of PROC GENMOD (SAS, version, 
ti ll).** Wc treated vaedrution as a time-dependent covariatc. The 
children were assigned to the tionvaccinated group until they re- 
ccivcc the MMR vaccine. From that date, they were foUowed in the 
vaccinated group. In additional analyses, the MMR-vaccinated chil- 
dren were grouped according ro their age ar the time of vaccination, 
the interval since vaccination, and the calendar period whcti vac- 
cination was perfornwe. 

In reportmg the results, we refer to the incidence- rate ratios as rel- 
ative risks. For all ci^ eslimaus, we considered possible confound- 
ing by age (1, 2, 3, 4, 5, 6. 7, or 8 to 9 years), sex, calendar period 
(1992 to 1993, 1994, 1995. 1996, 1997, 1998, or 1999; for other 
autistic-spectrum disorders, the years 1992, 1993, and 1994 were 
grouped together), socioecanonfiic .status (six groups), mother’s 
education (five groups), gestational age {<36, 3.7 to 41, or 3'42 
weeks), and birth wtight («2499, 2500 to 2999, 3000 to 3499, 
3500 to 3999, ot >4000 g) 

RESULTS 

A total of 537,303 children ■w'crc included in the 
cohort and followed for a total of 2,129,864 person- 
years. Foilow'-up of 58 1 1 children was stopped before 
December 31, 1999, because of a diagnosis of autistic 
disorder (in 316 children), other autistic -spectrum dis- 
orders (in 422), tuberous sclerosis (in 35), congenital 
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rubella (in 2), or the fragile X or Angelman’s qndrome 
(in 8), and because of death or emigration in the 
cases of 5028 children, whose data were censored. 
For children who received MMR vaccine, there were 
1,647,504 person -years of follow-up, and for children 
who did not receive the vaccine, there were 482,360 
person-years of foilow-up. 

Table 1 shows the distribution of the MMR cohort 
according to vaccination status, sex, birth weight, ges- 
tational age, socioeconomic status, mother’s educa- 
tion, and age when autism was diagnosed. The mean 
age at diagnosis was four years and three months for 
autistic disorder and five years and three months for 


other autistic -spectrum disorders. The mean age at the 
dme of the MMR vaccination was 17 months, and 
98.5 percent of the vaccinated children were vaccinat- 
ed before 3 years of age. The proportion of children 
who were vaccinated was the same among boys and 
girls (82.0 percent). 

Table 2 shows the association between variables re- 
lated to MMR vaccination and the risk of aurism. We 
calculMed the relative risk with adjustment for age, cal- 
endar period, sex, birth weight, gestational age, moth- 
er’s education, and socioeconomic status. Overall, 
there was no increase in the risk of autistic disorder 
or other autistic-spectrum disorders among vaccinated 


Table 1. Charactewstics of the 537,303 Children in the Danish Cohort. 


Vaccmatco 

Unvaccinated 



CnuinEN 

Children 


Chahacteristic 

|N=440.6&5) 

IN-96,64e) 

P Value* 


mimbei 

(percent) 


Sex 



0.55 

Male 

226,042 (51.3) 

49,680 (51.4) 


Birth weight 

214,613(48,7) 

46.968 (48.6) 

<0.001 

<2499 g 

21,633 (4.9) 

5,164 (5-3) 


2S00-2999 g 

$3,874(12-2) 

12,062 (12.5) 


3000-3499 g 

135,630 (30.8) 

29,262 (30.3) 


3500-3999 g 

135,255 (30.7) 

29,143 (30.2) 


»4000 g 

66,358 (15-1) 

14,563(15.1) 


Data missing 

Gestational age 

27,905 (6.3) 

6,454 (6-7) 

<0.001 

«36 wfc 

19.029 (4.3) 

3.129(3.2) 


37-41 wk 

272.345 (61.8) 

40,609 (42-0) 


»42 wk 

27,349 (6.2) 

3,986 (4.1) 


Dau raissingt 

Socioeconomic siacust 

121.932 (27.7) 

48.924 (50.6) 

<0.001 

Manager (very high) 

41,367(9.4) 

9,940 (10.3) 


Wage earner (high) 

85.772 (19.5) 

16,187(16.7) 


Wage earner (medium) 

70.906(16-1) 

13753 (14.2) 


Wage earner (low) 

116,503 (26.4) 

26,699 (27.6) 


Wage earner (minimal) 

57,408 (13 0) 

10,996(11.4) 


Unemployed 

67.841 (15-4) 

18,519(19,2) 


Daca missing 

Mother's education 

858 (0-2) 

554 (0.6) 

<0.001 

Postgraduate education 

26,118 (5-9) 

5.856(6.1) 


College 

67,776(15.4) 

14,599 (15.1) 


Vocational training 

178,553 (40.5) 

34,006 (35.2) 


Secondary school 

42,667 (9.7) 

10.164(10.5) 


Primary school 

114,768 (26.0) 

28,680(29.7) 


Data missing 

Age at diagnosis of autistic disorder 

10,773 (2.4) 

3,343(3.5) 

0.87 

«2vr 

48 (O.OI) 

9(0.01) 



187 (0 04) 

31 (0.03) 


»6 yr 

Age at diagnosis of another 

34 (0.01) 

7(0.01) 

0.19 

autistic -spectrum disMder 
«2 yr 

32 (0.01) 

3(0.003) 



202 (0.0$) 

37 (0.04) 


>6 yr 

118 (0.03) 

30 (0.03) 



• P values are based on the dsi-square test of nadstical independence. 


tDau were available from the Danisli Medical Binh Re^try only untU December 31, 1996. 
tThe employment status of the head of the household was used to indicate socioeconomic status 
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TflBUE 2. ADIUS7ED RELATIVE RBK OF ^dJTtSnC DlSTHUm AND OF OTHER AUTISTIC-SPECTRUM 
DrsORDESS IN VMXINATE0 AND UmV«X3NATED QiILOREN.* 


Oiwn AimsTic Spcctrum 

VaDCWATION PERSON-YEAASt AunsIK DiSORCEft DISORDERS 


AOrUSTED ADJUSTED 

KELAITVE RISK RELATIVE RISK 

NO. OF CASES (95* Cl) NO. OP CASES (95* C!) 


Total 

2,129,864 

316 


422 


Vaccination 

No 

482,360 

S3 

1.00 

77 

1.00 


1,647,504 

263 

6.92{ft68-!.241 

345 

0.83 (0.65-1-07) 

Ae* at AWCinsDon 

Not vaccbiateij 

482,360 

53 

l.«l 

77 

1.00 

«14 mo 

200,003 

38 

1-18 (0.78-1.80) 

43 

0.8S {0.60-1.28) 

15-19 mo 

1,320,753 

19S 

0.86 (0.63-1 17) 

270 

0.83 (0-64-1.08) 

20-?.4 mo 

69,243 

17 

1.19(0.69-2.07) 

12 

0-62(0.33-1.15) 

25-55 mo 

40.935 

11 

1.20 (0-63-2-31) 

IS 

1.09(0.63-1.91) 

^36 mo 

16^72 

2 

0.56 (0.14-2.30) 

5 

0.64 (0.26-1.59) 

Interval since vaccination 

Not vaccinated 

482,360 

53 

1.00 

77 

1.00 

<6 mo 

212,805 

3 

0.39 (0.11-1.32) 

8 

1.18 (0.51-2.75) 

6-11 mo 

197,931 

21 

1.38 (0.76- 2.51) 

4 

0.31 {0.10-0.91) 

!2-l7 mo 

183,460 

22 

1.07(0.59-1.95) 

16 

0.92 (0.47-1.80) 


168,045 

31 

086(0-52-1.41) 

16 

0.47 (Q.26-0.S6) 

24-29 mo 

154,290 

42 

0.99 (0.61-J.58) 

33 

0.77 (0.46-1.27) 


139,258 

35 

0.86 {0M-1.3S} 

27 

0-69 (0.43-1.11) 

36 -59 mo 

406,320 

90 

0.59(0.66-1.50) 

158 

1.05 (0.77-145) 

>60 ino 

185,396 

21 

0.67(0.34-1.33) 

84 

0.7S (051-1.09) 

Date of vaccinaoon 

Not vactwated 

482,360 

53 

ICO 

77 

1.00 

1991-1992 

248,646 

31 

1.00 (0.59-1.70) 

61 

0.75 (0,51-1.09) 

1993-1994 

659.152 

81 

0.73 (0.50-1.06) 

146 

0.74(0.56-0.99) 

1995-1996 

475,990 

96 

0.91 (0.63-1.30) 

116 

1,13 (0.81-1.56) 


263,716 

SS 

1 35 (0.84-2.17) 

22 

0.71 (0.40-1.24) 


•■Hie relative risk was adjusted for age, calendar period, sex, birth H'cigbc, gescational age, mother's education, and 
socioeconomic status of the &nity. The reference group was the group of children tvho were not vaccinated. The isiri- 
bution of cases of autistic disorder or other auchoc spectrum disorders according »o vaettnation sums (tiffers from that 
in Tible I because, in this analysis, children wiio were vaccinated after the disorder had been diagnosed were classified 
according to their vaccination status » the time of the diagnosis (i.e., as tuivacdnated). Cl Anotes confidence interval, 
{Because ofroonthng, the numbers of person -years do not necessarily sum to the total ^own. 


children as compared with unvaccinated children (ad- 
justed relative risk of autistic disorder, 0.92; 95 per- 
cent confidence interval, 0.68 to 1.24; adjusted rel- 
ative risk of other autistic-spectrum disorders, 0.83; 
95 percent confidence interv^, 0.65 to 1.07). Further- 
more, wc found no association between the develop- 
ment of autistic efisorder and the age at vaccination 
(P=0.23), the interval since vaccination {P=0.42), 
or the calendar period at the time of vaednation 
(P=0-06). 

Adjustment for potential confounders with the ex- 
ception of age resulted in similar estimates of risk. 
Changing the start of follow-up for autistic disorder 
and other autistic-spectrum disorders to the date of 
birch or 16 months of age had little effect cm the esti- 
mates (data not shown). Furthermore, including chil- 
dren with the fragile X syndrome, tuberous sclerosis, 
congenital rubella, or Angeiman’s syndrome in the 
analysis did not ch^ge the estimates (data mx shown). 
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DISCUSSION 

This study provides three strong arguments against 
a causal relation between MMR vaccination and au- 
tism. First, the risk of autism was similar in vaccinated 
and unvaccinated children, in both, age-adjusted and 
fully adjusted analyses. Second, there was no temporai 
clustering of cases of autism at any time after immuni- 
zation. Third, neither autistic disorder nor other au- 
tistic-spectrum disorders were associated with MMR 
vaccination. Furtliermorc, the results were derived 
from a nationwide cohort study with nearly complete 
follow-up data. 

All previous studies of an association between au- 
tism and MMR vaccination have been case series,^'^*>*® 
ccologic studies,*'-'^ or cross-sectional studies,*® *^ and 
the majority have not used optimal data for risk assess- 
ment. fn a well-conducted, cross-sectional prevalence 
study, Taylor and colleagues'® found that there w“as no 
sharp increase in the prevalence of autism after the in- 
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troduction of the MMR vaccine. However, it could be 
argued that a more gradual increase would be e3q>ect- 
cd, since autism is characterized by an insidious onset 
and a delay in diagnosis. A case-series study by Pcltola 
et al.^^ also provides evidence against a causal «hi- 
nection. 

One of the main reasons for public concern has 
been that the widespread use of the MMR vaccine in 
some regions appeared to coincide with an increase 
in the incidence of autism. However, this is not a uni- 
form finding. In Denmark, the prevalence of autism 
(according to the criteria of the International Clas- 
sification of Diseases, 8th Revision) was less than 2.0 
cases per 10,000 children between the ages of five 
and nineyeajs in the i980s and the beginning of the 
1990s. Since then, the rates have increased in all 
groups except for children younger than two years of 
age, and in 2000, tlic prevalence of auiisni (according 
to the ICD-10 criteria) was higher than 10.0 cases per 
10,000 children five to nine years of age (mipublisted 
data). Thus, the increase in autism both in CafifOT- 
nia* and in Denmark occurred well after the introduc- 
tion of the MMR taccine. 

Our study was based on individual reports of vac- 
cination and diagnoses of autism in a well-defined 
geographic area. The exposure data were collccwd 
prospectively, independently of p^ntal recall and 
before the diagnosis of autism. Furthermore, the di- 
agnosis was recorded independently of the recording 
of MMR vaccination. Thus, tliere was little possibility 
of differential misclassification of exposure or outcome 
measures. Furtiiermorc, our analysis was based on 
complete follow-up data. 

We assume that the data on MMR vaccination arc 
almost complete, since general practitioners in Den- 
mark arc reimbursed only after reporting immuniza- 
tion data to the National Board of Health. We had an 
unvaccinaccd reference group with almost 500,000 
person-years of foiiow-up, even though the study was 
numerically imbalanced in favor of the vaccinated 
group. The power of the study is reflected in the nar- 
row 95 percent confidence intcr%als. 

We had no intbrmarion on the presence or absence 
of a family history of autism, which could explain our 
negative findings only if families with a history of au- 
tism avoided MMR vaccination. Ifso,we would expect 
to have found high relative risks at the beginning of 
die study period, before the hypothetical Unk between 
vaccination and autism was publicized. This was not 
the case. Wc had no information on whether the chil- 
dren with autism had regression, and thus we could 
not perform a subgroup analysis. However, the fact 
that the overall relative risk of autism or an autistic- 
spectrum disorder was Ic^ tlian 1.0 docs not support 
the possibility of a subgroup of vulnerable children. 

The Danish vaccination program recommends that 


duldren receive the MMR vaccine at 1 5 months of age 
and provides the vaccination free of charge. Among 
the children in our cohort who were born in 1995, the 
rac of MMR vaccination was lower than the rate of 
t^rcio^on with the first Haemophilus type 

B vaccine (86.9 percent vs. 97.0 percent). However, 
die rate of MMR vaccination in our study was similar 
to that in the United States (87.6 percent in 1995) and 
Belgium (83.0 percent in 1997).^^’^^ Nevertheless, the 
main concern is the comparability of vaccinated arid 
nonvaccinated children in relation to the end point 
under study. In ail analyses, when risk estimates were 
calculated, we controlled for possible confounders 
(age, sex, calendar period, socioeconomic status, 
mother’s education, gestational age, and birth weight), 
fecept for age, none of these possible confounders 
changed the estimates. The confounding by age was 
a fiuicuoii of the liiiic available for follow-up, since 
much of the foUow-up for the unvaccinated group in- 
volved young children, in whom autism is often un- 
di^nosed. 

We assessed the validity of the diagnosis of autistic 
disorder in a subgroup of children and found it to be 
high. This was to be expected, since only specialists 
in child and adolescent psychiatry are authorized to 
code the diagnosis of autism in the Danish Psychiatric 
Central Register. Ail schools have access to health care 
perscMinel as weU as psychologists. Because of the com- 
prehensive health care surveillance for children in Den- 
mark, ail severe cases of autism are likely to be di- 
agnosed and reported to the registry at some point. 
Reporting of the otlier ami.$tic-sp>eccrum disorders is 
less complete than that for autistic disorder, and some 
diagnoses are almost certainly missed. However, it is 
unlikely chat this misclassification would be associated 
with vaccination status. It is very difficult to determine 
the onset of autism, and many cases arc probably due 
to prenatal factors. Our records did not contain in- 
formation on when the first autistic symptoms were 
noted, and we could not adjust for a diflfcrcntial delay 
in the diagnosis. Again, it is highly unlikely that a de- 
layed diagnosis was associated with MMR vaccination 
in this study. 

There arc few published data on the incidence of 
autism, but die prevalence rates reported in the liter- 
ature vary widely, from 1.2 cases per 10,000 (accord- 
ing CO the criteria of the third edition of the Diagnos- 
tic and Statistical Manual of Mental Disorders) to 30.8 
per 10,000 (according to the ICD-10 criteria).*^'^* The 
prevalence rates among eight-year-old children in our 
cohort were 7.7 per 10,000 for autistic disorder and 
22.2 per 10,000 for other autistic-spectrum disorders. 
These rates arc similar to die prevalence rates of 5.4 
per 10,000 for autistic disorder and 16.3 per 10,000 
for other autistic -spectrum disorders in a cohort of 
325,347 French children (ICD-10 criteria), reported 
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by Fombonne et and the rate ofll per 10,000 
for autistic disorder in a cohort of U.S. children (D^- 
rv criteria), reported by Croen and colle^ucs.^ Hie 
DSM-FV classification system used in the Urntoi States 
and the ICD TO classification system used m imny &i- 
ropean countries are almost identical with regard to 
the classification of autistic disorder. “ In our validity 
substudy, we found that 93 percent of cases diagnosed 
according to the lCD-10 criteria met the DSM-TV op- 
erational criteria fix the diagnosis of autistic disord«‘. 

Supponed bv grants frotn the Danish National Resevch tVauodaowi; die 
Nationa! Vaccine Prograni Office and Nationd L-nmuniaation Pit^am, Cen- 
ters for Disease Control and Prevenrion; and the N»>onalAUiwce for Au- 
tLsm Rcse^h. 


VA are indebted to Sas»«>« Toft and Meta JgrgtKscn for ab- 
straction and rcvicyp of mediad records and to Catherine SJee and 
Nancy Dombet^ for anistanrr. wicb the validity sttfntudy. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 


August 27, 2001 


Public Health Service 


National Institute of ChOd Health 
and Human Development 


Chairman Dan Burton 
Committee on Government Reform 
U.S. House of Representatives 
Washington, D.C. 20515-6143 

Dear Mr. Chairman; 


Building 31, Room 2A46 
31 Center Drive MSC 2425 
Betbesda,MD 20892-2425 
Voice Mail: 301-594-5984 
FAX: 301-402-0105 
E-MAIL: or5h@nifa.gov 


The National Institutes of Health (NIH) welcomes the opportunity to further explore topics 
regarding autism and mercury exposure raised at the recent hearing entitled “Autism - Why the 
Increased Rates? A One Year Update.” The following responses are provided to the follow-up 
questions from the hearing. 

1 . hi the University of Rochester study which measured mercury levels in infants after 

vaccines, what were the levels of exposures? Previous exposures resulted in 62.5 meg 
ethyl-mercury exposure at two months of age and cumulative exposure of 1 87.5 meg. 

How long after the administration of the vaccines were the blood samples collected? 

How do you explain that the levels found in this study directly conflict with those of 
Stajitch, who found mercury levels in pre-term infants ten-fold higher after exposure, and 
one infant in the study developed a mercury level of 23.6 meg. We know that levels 
between 1 5 and 30 meg may result in neuro-developmental abnormality-as was the case 
with acrodynia. Of thousands of infants exposed to mercury in teething powder, only one 
in 500 developed acrodynia. Is it not true that this study, with only 60 infants studied, is 
too small to identify sensitive infants? Your testimony mentions that the Rochester study 
took samples of mercury in the serum, hair and urine but only references the result of 
analyzing the blood. As we learned from expert testimony during the hearing, analyzing 
the hair and urine is crucial. Why was this not done? Please provide the committee the 
complete analysis. 

Response - Dr. John T reanor conducted the University of Rochester study, "Evaluation of 
Mercury in Infants After Receipt of Vaccines Containing Thimerosal.” This study, 
supported by the Naiionai Institute of Allergy and Infectious Diseases, was to determine 
levels of mercury in blood in Infants following routine vaccination according to the U.S. 
immunization schedule. The subjects included two groups: two month-old infants and 
six month-old infants. The mean mercury exposure in the two month-old group was 45.6 
micrograms and the mean mercury exposure in the six month-old group was 1 1 1 .3 
micrograms. All samples were collected between three and 30 days of vaccination, with 
the majority being collected within two weeks of vaccination. 

It is difficult to compare the Stajitch study, where all samples were taken two to three 
days after vaccination, with the Rochester study, where samples were collected over a 
longer period of time during which mercury was being metabolized and eliminated. 

However, in examining the data from the two studies it is interesting to note that the 
Rochester data and the Stajitch data for term infants are actually quite comparable. The 
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Rochester study reported a mean blood mercuiy level for the two month-old cohort of 
1 .50 micrograms per liter (range less than 0.75 -4.11) compared to the Stajitch study, 
which reported a mean blood mercury level for newborns of 2.24 micrograms per liter 
(range 1 .4-2.9). The pre-term group of the Stajitch study had mean blood mercury levels 
of 7.36 micrograms per liter (range 1.3-23.6). As suggested in the Stajitch paper, the 
higher concentrations of mercury found in the pre-term group could be attributed to their 
decreased ability to metabolize and eliminate mercury and the smaller volume of 
distribution (size). 

The objective of the Rochester study was to measure levels of mercury in blood in infants 
following routine vaccination according to the U.S. immunization schedule. The study 
was not designed to identify the effects of mercury exposure. In addition to an analysis of 
whole blood, urine and stool samples within 30 days of vaccination, some vaccine, 
formula, breast milk and maternal hair samples also were tested. While analysis of blood 
samples has been completed, work is continuing on the analysis of the urine and stool 
samples. We will be pleased to provide you with the study results once they have been 
released. 

2. How will large prospective studies looking at the potential vaccine link to autism factor in 
the transition to thimerasal-ffee vaccines? Isn’t it tme, that while valuable, these studies 
will not be able to give us answers about mercury toxicity through vaccinations? 

Response - Large, prospective longitudinal studies, such as the National Longitudinal 
Cohort Study of Environmental Effects on Child Health and Development, where 
100,000 infants or more are followed from pregnancy through adulthood, will enable the 
identification of children who show particular sensitivity or susceptibility to different 
environmental exposures. Because the National Longitudinal Cohort Study of 
Environmental Effects on Child Health and Development will not be enrolling 
participants until several years from now, the vaccines they receive will not contain 
thimerosal. Thus, although such studies will be able to assess exposures to other sources 
of mercury (air pollution, diet, etc.) they will not be able to give answers regarding the 
past effect of thimerosal in concentrations needed to function as a preservative in 
vaccines. 

Epidemiological studies, especially those using existing patient data bases, such as the 
Centers for Disease Control and Prevention (CDC) Metropolitan Atlanta study data, will 
have an opportunity to monitor the relationship between vaccines with and without 
thimerosal as a preservative and the incidence of autism. In addition, the patients in the 
Collaborative Programs of Excellence in Autism (CPEA) Network Autism 
RegressionWaccine Study will have received the thimerosal-containing vaccines. In this 
study, an analysis of the temporal relationship between administration of vaccines and 
parental report of onset of symptoms both in children with autism and healthy controls 
should shed some light on the matter of thimerosal and onset of autism, though lab tests 
are not expected to be able to detect thimerosal so long after vaccination in the children 
who are being evaluated as part of this study. 
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3. On page 9 of your testimony, you mentioned the CPEA initiative on Autism 
RegjessionA'^accination Study. Piease describe this in greater detail? Are you 
specifically looking at tissue samples fiom fh^ children? Are you using the same 
precise detection devices that Dr. Wakefield used to determine if there is vaccine-strain 
measles virus present? When do yon expect to have this study completed? 

Response - As indicated in the NIH testimony at the hearing before your Committee on 
April 26, 200 1 , the National Institute of Child Health and Human Development 
(NICHD), National Institute on Deafiiess and Other Communication Disorders (NIDCD), 
and CDC are supporting the ongoing CPEA Autism Regression/V accine Study. The 
principal goal of this study is to assess the temporal association between the 
administration of measles/mumps/iubella (MMR) vaccine and onset of autism, 
differentiating early- and late-onset forms of the disorder. An additional goal of the study 
is to try to replicate the findings of studies that have reported persistent measles infection 
in autism cases versus healthy controls. 

Stage 1 of the study, which began in September 2000, will examine the medical and 
developmental records of 1,600 well-diagnosed cases of autism, as well as diose of 1,250 
healthy controls to assess the temporal relationship between receipt of vaccines, 
especially MMR vaccine, and the onset of symptoms in early onset autism, regressive 
autism, and healthy controls. Stage 2 of the study will use laboratory tests to assess the 
levels of measles antibody titers and to search for evidence of persistent measles infection 
in blood that could be attributed to the MMR vaccine in 250 early onset autism cases and 
250 matched controls, and 2.50 regressive autism cases (children who regress to autism 
after apparently healthy early development) and 250 matched controls. Procedures to be 
used in Stage 2 of the study include standard serology tests such as those used by Dr. 
Singh, and Real Time PCR tests used by Dr. Wakefield’s group. To the extent that we are 
able to get full details of Dr. Wakefield and Dr. O’Leary’s procedures, the CPEA Network 
study tests will replicate and extend the methodology used by them to test the hypotheses 
they raised. Entercolitis tissue samples will be collected and analyzed only if the results 
of Stage 1 and Stage 2 studies indicate that such invasive procedures are warranted. We 
anticipate that Stage 1 of the study will be completed in Fiscal Year 2002, and Stage 2 
will be finished in Fiscal Year 2003. 

4. On page 4 of your testimony, you stated that NEH is setting aside $1 million to fond 
innovative treatment proposals. You have 30 applications. How many of these proposals 
do you think you will be able to fond with $ 1 million? Don’t you think that a larger 
commitment is needed to address the needs of an epidemic? 

Response - The National Institute of Mental Health (NIMH), acting for the participating 
NIH institutes (NIMH, NICHD, NINDS, and NIDCD), received 30 applications in 
response to Request for Applications (RFA) MH-Ol-lOl, “Development of Innovative 
Treatment Approaches to Autism.” A peer panel of experts will review the grmts for 
scientific and technical merit in July 2001 . We estimate that the $1 million set-aside for 
this RFA will enable us to fund approximately 10 iraiovative treatment studies. The 
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number of applications funded will depend on the requested budgets of the fundable 
grants. These grants will be funded for three years for an approximate total under the 
RFA of $3 million. If there are meritorious applications that exceed the set-aside, 

additional funds may be utilized. Applicants whose studies are not considered by the 
scientific reviewers to be ready for funding will be encouraged to revise and resubmit 
their application at the next regular funding cycle. The NIH institutes that fund autism 
research maintain a commitment to funding meritorious research in treatment for autism, 
as stated in PA-98- 108 "Research in Autism and Autism Spectrum Disorders,” and 
qualified applications will receive priority consideration. 

In addition, the five NIH Institutes pursuing autism research (NIMH, NICHD, NMDS, 
NIDCD, and NIEHS) have set aside a total of approximately $12 million per year to fund 
at least five Autism Centers, to be called ^TAART Centers (Studies to Advance Autism 
Research and Treatment). As indicated by their name, these new centers will have a 
major focus on the conduct ofautian treatment research. Also, the CPEA Network, 
which is funded at over $12 million annually, will continue to address important autism 
treatment questions as it has in the past with studies such as the secretin trials. 

5. What is the level of funding that has been expended by the NIH for extramural and 

intramural research to replicate Dr. Wakefield's autistic entercolitis hypothesis? If any 
projects have been funded, who are the principal investigators? 

Response - At the present time, the CPEA Network Autism RegressionW accine Study is 
the only research underway that directly involves Dr. Wakefield's autistic entercolitis 
hypothesis. We anticipate that this study will expend approximately $2 million. 

Attached is a list of the principal investigators of the CPEA Network. 

Thank you for the opportunity to testify, and continue to provide information about these 

important issues. 


Sincerely, 

Owen M. Rennert, M.D. 

Scientific Director 

National Institute of Child Health and 
Human Development 
National Institutes of Health 


Att^hment 
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NICHD/NIDCD 

Collaborative Programs of Excellence in Autism (CPEA) Network 
Principal Investigators 


Geraldine Dawson, Ph.D- 
University of W ashington 
Department of Psychology 
Box 351525 
Seattle, WA 98195 
Phone: 206-543-10S1 
Fax: 206-543-5771 
Email; dawson@u.washington.edu 

Michelle Dunn, Ph.D. 

Rose F. Kennedy Center 
Room 808 

Albert Einstein College of Medicine 

1300 Morris Park Avenue 

Bronx, NY 10461 

Phone: 718^30-2130 

Fax; 718-430-8786 

Email: dunn@aecom.yu,edu 

Wlltam McMahon. M.D. 

Utah Autism Project 
University of Utah 
546 Chipeta Way 
Suite 441 

Salt Lake City, UT 84108-1241 
Phone; 801-585-7781 
Fax: 801-585-9096 

Email: wliliammcmafion@hsc.utah.edu 

Nancy J. Minshew, M.D. 

University of Pittsburgh School of Medicine 

Western Psychiatric Institute & Clinic 

381 1 O’Hara Street 

430 Bellefield Towers 

Pittsburgh, PA 15213 

Phone; 412-624-0819/0818 

Fax: 412-624-0930 

Email; minshewni@msx,upmc.edu 

Patricia M. Rodier, Ph.D. 

University of Rochester Medical Center 
Department of OB/GYN, Box 668 
601 Elmwood Avenue 
Rochester, NY 14642 
Phone: 716-275-2582 
Fax: 716-244-2209 

Email: Patricia RodienSlurmc.rochester.edu 
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Sally J. Rogers, Ph.D. 

University of Colorado 
Health Sciences Cwter 
Campus Box 0234 
4200 E. 9 ^ Avenue 
Denver, CO 80262 
Phone; 303-315-6509 
Home Phone: 303-377-1713 
Cell Phone: 303-204-8887 
Fax: 303-315-6844 
Email: Sally.Rogere@UCHSC.edu 

Marian Sigman, Ph.D. 

University of California, Los ^geles 

760 Westwood Plaza 

Los Angeles, CA 90024-1759 

Phone: 310-825-0180 

Fax: 310-825-2682 

Email: msigman@ucla.edu 

M. Anne Spence. Ph D. 

Department of Pediatrics, 4482 

University of California, Irvine 

Medical Center 

101 City Drive 

Orange, CA 92868 

Phone: 714-456-8848 

Fax; 714-456-8384 

Email: maspence@uci.edu 

Helen Tager-Flusberg, Ph.D. 

Director Lab of Developmental Cognitive Neuroscience, 
Department of Anatomy and Neurobiology, 

Boston University School of Medicine, 

715 Albany Street, L-814 
Boston, MA 02118-2526 
Phone: 617-414-1312 
Fax; 617-414-1301 

Fred R. Volkmar, M.D. 

Yale Child Study Center 

230 South Frontage Road 

P.O. Box 207900 

New Haven, CT 06520-7900 

Phone: 203-785-2510 

Fax: 203-737-4197 

Email: fred.volkmar@yale.edu 
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(THIttEROSAL, LILLY) IN LABORATORY ANIMALS 


Compiled By 

W. D. Broddle and W. R. Gibson 


The Lilly Toxicology Laboratories 
Eli Lilly and Company 
Greenfield, Indiana 46140 
February, 1973 
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Thimerosal has occupied a prominent position as a 
superior organomercurial antiseptic for approximately forty 
years. It is available in several topical forms (aerosal, 
crtf-T., ylycerite, ctr.t.T.=nt, c-lution; and tir.tt..r'..; i.. «hich 
effective concentrations are 0.1%; in an ophthalmic ointment 
in which the concentration is 0.02%; and has been used as a 
preservative in concentrations as small as 0,004%. The 
antimicrobial -activity of thimerosal is attributed to a slow 
but sustained release of ethylmercuri ions from this complex 
organomercurial containing approximately 49% mercury.^ 

As with other chemicals of its generation, information 
relating to safety and efficacy of thimerosal in animal models 
is sparse. The following is a compilation of reports that 
describe the toxicity studies performed with thimerosal. 



414 


2 


ACOTE TOXICITY 
Intravenoas 

Mice ; The first report of thimerosal toxicity to mice was 
that of Powell and Jamieson.^ These investigators gave a 
range of intravenous doses by slow injection of 5 mg/kg to 
300 mg/kg. The mice survived doses below 150 mg/kg; all 
doses above this quantity were lethal within 1 hour (300 
mg/kg) to 3 days-* 

In a later study (1937) performed in the Pharmacology 
Division of Eli Lilly and Company,^ fasted albino mice 
received intravenous doses of a 1% thimerosal preparation 
(vehicle unspecified) . Using groups of 20 mice, doses of 
30 mg/kg to 50 mg/kg were employed. From mortality data 
the dose calculated to be lethal to 50% of the animals 
(IDgg) was 40.9 ±1.2 mg/kg. 

A third study^ was performed (1945) in fasted Harlan 
albino mice. Doses of 40-62 mg/kg of thimerosal (as the 
0.1% aqueous solution) were given intravenously to groups 
of 10 animals. Hos t deaths occurred 3 days later* but a 
few mic e died as late a s 9 days post-treatment. The IDg^ 

± S.E. of this study was calculated to be 55 ± 3 rag/kg. 


1 
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Rats ; In an initial study^ of thimerosal administered 
intravenously to rats, doses ranging between 30 and 70 mg/kg 
were used. A total of 62 rats was used to evaluate the 
toxicity of 7 different lots of thimerosal. The conclusions 
were that 45 mg/kg was the tolerated intravenous dose in this 
species. , 

Autopsy of some of these rats as well as other rats 
given subcutaneous doses revealed definite kidney lesions 
consisting pflnicipally of tubular changes, including necrosis 
of the epithelium, inclusion of masses of debris in the 
lumen, and congested and hemorrhagic regions throughout the 
cortex. 

Rabbits ; Powell and Jamieson^ reported having administered 
thimerosal intravenously to more than 300 rabbits. They 
indicated that injections of 1% solutions were administered 
slowly and that 25 rag/kg was the usual tolerated dose. 
Antemortem evidence of toxicity included prostration and 
diarrhea. Deaths occurred from 1 to 6 days post-treatment 
and cause of death was attributable to mercurial poisoning, 
including kidney and intestinal lesions. 


3 



416 


4 


Lequesne, et ai,,^ reported dosing two groups of male 
rabbits with thimerosal, 20 or 60 mg/kg. The compound was 
given intravneously in 10-20 ml normal saline over a 10-minute 
interval. Onset of side effects and deaths seen at both doses 
varied with the dose and rate of injection. Side effects noted 
were drowsiness, ataxia, weight loss, and oliguria. Animals 
receiving a dose of 60 mg/kg showed a progressive fall in serum 
potassium and an elevation in urinary potassium excretion. 
Histopatholqgys included kidney tubular necrosis but no 
glomerular lesions. 
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Oral 

Rats : In a series of four studies,^ fasted female Harlan 
rats were treated orally -with aqueous solutions of thimerosal 
varying in concentration from O.S% to 2%. In these trials 
groups of 10 rats received oral doses of 45 to 125 pg/Jcg. 

An oral dose of SO m^/kg, given as thimerosal, 0.5% in 
aqueous solution caused no overt evidence of toxicity during 
a 7-day observation period. In contrast, other rats given 
100 mg/kg as'''thimerosal, 2%, in aqueous solution '.died within 
24 hours- The LDq was greater than 50 and the LDj^qq was 
less than 100 mg/kg. 

In another study usir-j 0.5% thimerosal in aqueous solution, 
a range of doses from 45 to 100 mg/kg was employed. Hypoactivit 
ptosis, chromorhinorrhea, poor grooming, and weakness preceded 
deaths, which occurred from 2 to 6 days post-treatment. The 
LDjg ±,S.E. after 7 days was 96.9 ± 8.3 mg/kg. 

Because in the above study there was uncertainty about 
the survival of some rats after 7 days, another study was 
performed in which the rats were observed for 14 days. An 
aqueous solution of thimerosal, 1%, was given in a range of 
doses from 62 to 125 mg/kg. The signs of toxicity were the 
same as described above, and only at the 125 mg/kg dose levels 
were any deaths recorded before the third day post-treatment. 


-S' 
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After 7 days the was calculated to be 88.8 + 5.7 mg/kg, 

but additional deaths that occurred during the se cond week 
resulted in a 14-day LDgg of 72.7 ± 5.4 mg/kg. 


4 
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IRRITATION STUDIES 
Intraperitoneal 

Guinea Pigs : Intraperitoneal injections of 5 ml quantities 
of thimerosal solutions (0.0125% to 0.1%) were given to 
guinea pigs.^ Those receiving the dilute solutions (0.0125% 
or 0.025%) showed no abnotmal response; whereas, those treated 
with the more concentrated solutions (0.05% or 0.1%) evidenced 
irritation and pain, and gross autopsy revealed congestion and 
hemorrhage in the peritoneum. 
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Intracutaneous 

Rabbits ; To evaluate the intracutaneous irritancy potential 
of thimerosal, solutions of 12 different lots of the compound 
were prepared in 0.01% concentration in physiological saline 
solution.^ Each of these solutions was injected intracutaneousl 
in 0.2 ml volumes into the shaved dorsal skin of 3 New Zealand 
albino rabbits. Prior to injection the skin was marked into 
a grid and a random order of injection was made to minimize 
bias related' feb location of injection. An evaluation of 
response was made at 4, 24, 48, and 72 hours post-treatment. 

The responses recorded were variable, ranging from no 
irritation to distinct wheals. Where irritation v.’as noted, 
it tended to lessen with time so that by 72 hours the margins 
of the wheals became less distinct. There were no apparent 
differences between lots. 

Guinea Pigs ; Using 6 albino females the above experiment was 
repeated.^ The test conditions were those described for 
rabbits except that each guinda pig received only 6 intra- 
cutaneous injections, and the volume injected was only 0.1 ml 
of physiological saline solution containing thimerosal, 0. 01%. 

A second experiment was then performed using physiological 
saline solutions of thimerosal, 0.1%. 
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The response of the guinea pigs. to injections of 
thimerosal, 0.01%, was identified as slight to moderate 
erythematous wheals. In contrast, the more concentrated 
solution (0,11) caused small areas (ca 10 mm) of necrosis 
surrounded by a distinct erythematous wheal. 

Although these experiments indicated that the concentra- 
tions of thimerosal used were irritating, responses were 
dose related, and there was no evidence of differences 
between the-'i^- lots tested. 
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Subcutaneous 

Rabbits : As an extension of the intracutaneous irritation 
study in rabbits described above, another 3 New Zealand 
albino rabbits were used to examine the subcutaneous irritancy 
of 12 lots of thimerosal. Each lot was prepared in 0-01% 
concentration using physic^logicai saline solution as vehicle. 
Subcutaneous doses of 0.2 ml were injected into the shaved 
backs of the animals, using a random injection procedure- 
After 24 hours? there was no evidence of irritation and all 
three rabbits were killed for evaluation of irritation to 
subcutaneous tissues. Although most injection sites were 
free of evidence of subcutaneous injury a few injections had 
caused small sites, of hyperemia. The significance of these 
few scattered findings was not clear since trauma from needle 
puncture of small vessels might be the cause of the hyperemia. 


ID 
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Derma 1 

Rabbits : In studies of dermal irritancy, ^ different lots 

o£ thimerosal as Tincture Merthiolate* , containing thimerosal, 
0.1%, were applied to the shaved backs of New Zealand albino 
rabbits. The usual topical application was 0.5 ml and 
subsequent evaluations of dermal response were made by the 
method of Draize. 

In none of these trials was Tincture Merthiolate shown 
to be a derroaitiirritant. . 

Another study of dermal irritation was performed with 
an experimental formulation designated Mer-Film. This was 
an instant dressing containing = 

Gantrez AN3152, 33% 

Triisopropanolaraine, 0.5% 

DSC Yellow #7, 0.02% 

DSC Red S22, O.lSi 
Dimethylphthalate, 1.0% 

Silicone Oil DC555, 0.33% 

Thimerosal, 0.1% 

q.s. Alcohol SP40 to 100% 


u 
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The samples were applied in 0.5 ml quantities to 
the shaved backs of New Zealand albino rabbits; 3 rabbits 
had abradea skin, and 3 were non-abraded. Skin response 
during the subsequent 72 hours was evaluated by the Oraize 
scoring method. 

In this study there was no evidence of dermal 
irritation. 
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Ocular 

Rabbits : In a study of the irritancy of thimerosal to 

the eye. Tincture Merthiolate* (thimerosal, 0.1%, in a 
vehicle of 50% alcohol, 10% acetone) was employed.^ A 
volume of 0.1 ml of the tincture was instilled in the 
right conjunctival sac of .' 9 New Zealand albino rabbits. 

The eyes of 3 rabbits remained unrinsed, while the eyes 
of 3 rabbits were rinsed with water 2 seconds after 
instillationf^the' other 3 were rinsed 4 seconds after 
instillation. Ocular irritation was evaluated 1/2, 1, 

2 1/2, 4 1/2, 7, 24, 48, and 72 hours after insult using 
the scoring method of Draize. In addition, sodium 
fluorescein was applied at each reading to aid in evaluating 
corneal injury. 

Tincture Merthiolate* in these trials was shown to be a 
positix'e eye irritant, damaging both the iris and conjunctiva. 
Rinse of the eye reduced severity and persistence Of irritation- 
The damage encountered in this study was attributed primarily 
to the solvent system and is consistent with our experience 
with eye exposure to alcohol. 

AnciH, et al. , in studies of raercurialentis used 
thimerosal in 0.167% and 0.5% concentrations, applying to 
the right eyes of rats and guinea pigs for one month or 
longer. Although no corneal toxicity was noted and, at no 
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time was mercurialentis observed, these investigators 
reported measurable levels of mercury in both right and 
left eyes and in peripheral blood of rats. The values, 
reported as micrograms mercury/100 mg dry tissue weight 
■are as follows: 

night Eye Left Eye Peripheral 
(Treated) (Dntreated) Blood 

Control Rat Cornea 0.111 ±0.52 0.13 

Treated Rat Cornea - 1,19 ± 0.16. ± 1.34 

(0.5% thiniertKSal) t-. 0,89 0.05 

The authors report that the total thimerosal exposure 
during the period of treatment was 2.65 mg. It should also 
be noted that the concentration employed in this study 
{0.5%> was 25 times greater than the concentrations employed, 
in ophthalmic ointment thimerosal, 0.02%. It is also 
noteworthy that levels of mercury following exposure to the 
0.167% "thimerosal preparation were unreported. Whether this 
represents failure to analyze is un)tnown. 

Nakano® studied the effects of thimerosal, 0.001%, 
an effective preservative concentration, on the conjunctiva 
and cornea of rabbits. No irritation was reported. 


IH 
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SUBACOTE TOXICITY 
Intravenous Adminis-tration 

Dogs ; Powell and Jamieson^ reported that 2 mg/kg of 
thimerosal was given intravenously every third day to 4 
dogs until 12 doses were administered. Necropsy of the 
dogs 7 days after the last; dose revealed no lesions that 
were not also found in normal dogs . 

7 

In another study in dogs, Kinseila and Muether 
administered-'thimerosal , 1%, in buffered salt solution to 
14 dogs with clinically confirmed experimentally induced 
bacterial endocarditis. Doses of 1 ml/kg (c^ 10 mg 
thimerosal/kg) were given 6 to IS days apart for 2 to 5 
treatments . 

There was no evidence of deaths attributable to 
thimerosal, and approximately one-half of the animals were 
cured of the bacterial endocarditis . 


IS' 
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Subcutaneous 

Rats^: Mason and Cate® reported giving thimerosal 
subcutaneously twice weekly to Fisher rats for 18 months. 
Doses employed were unreported but were based on a single 
dose DDgg and 30 daily doses to permit estimation of the 
maximally tolerated dose for twice weekly administration 
for one year. 

These investigators reported that after 18 months 
thimerosal at^the highest dose caused a 22% decrease in 
weight gain, but that lower dose animals were indistinguish- 
able from controls in this regard. 

A low incidence of injection site tvunors (4?) was 
correlated with a high incidence of injection site induration 
and granulomas caused presumably by the local irritation of 
the compound. The tumors were fibrosarcomas of which none 
metastasized. Testicular inter sitial cell tumors were fou.id 
in most males that lived to 18 months j a peculiarity of the 
Fisher rat. Thimerosal caused a dose-related inhibition of 
these tumors. 


Ila 
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SUMMARY 

Although toxicity studios of thimerosal in animals 
are sparse,- they tend to confirm the clinical safety 
record of this compound when used as a topicaJ c 

or as a preservative. The most relevant information may 
be summarized as follows : \ 

1) Given acutely, thimerosal has been shown to have: 

a) Intravenous .LDgQ ' s in mice, rats, and rabbits of 
approximately 25 to 45 mg/kg. 

b) -An oral LD^g in rats of 7 2 mg/kg. 

c) The available histopathology of animals that failed 
to survive thimerosal administration indicated that 
death resulted (usually within 3-9 days post-treatment) 
from kidney and gastrointestinal lesions consistent 
with mercury poisoning . 

2) In "irritation studies conducted by a variety of routes 
(intraperitoneal, intracutaneous, subcutaneous, dermal, 
and ocular) in several animal species thimerosal has been 
shown to be an irritant when concentrations are sufficiently 
high. It is noteworthy that dermal irritation is not 
detected at a concentration of 0.1%, the usual antiseptic 




ccnoentration . 
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3) In a study of mercury absorption from the eyes of rats 
treated for 30 days with a preparation containing 
thimerosal, 0.5%, a significant absorption of mercury 
was noted. This level of exposure was, however, 25 times 
greater than that present in the usual ophthalmic prepara- 
tion of thimerosal. ,It should also be mentioned that even 
at this abusive level corneal damage and mercurialentis 
could not be shown. 

4) In subaeute toxicity trials in rats (18 months given 

subcutaneously twice weekly) and in dogs (2-5 intravenous 
doses of 10 mg/kg spaced 6 to IS days apart or 12 doses 
of 2 mg/kg spaced 3 days apart) thimerosal was well 
tolerated. 
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